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 Preface
 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of systematic reviews to assist public- and 
private-sector organizations in their efforts to improve the quality of health care in the United 
States. These reviews provide comprehensive, science-based information on common, costly 
medical conditions, and new health care technologies and strategies.

Systematic reviews are the building blocks underlying evidence-based practice; they focus
attention on the strength and limits of evidence from research studies about the effectiveness and 
safety of a clinical intervention. In the context of developing recommendations for practice,
systematic reviews can help clarify whether assertions about the value of the intervention are
based on strong evidence from clinical studies. For more information about AHRQ EPC 
systematic reviews, see www.effectivehealthcare.ahrq.gov/reference/purpose.cfm

AHRQ expects that these systematic reviews will be helpful to health plans, providers, 
purchasers, government programs, and the health care system as a whole. Transparency and
stakeholder input are essential to the Effective Health Care Program. Please visit the Web site
(www.effectivehealthcare.ahrq.gov) to see draft research questions and reports or to join an e-
mail list to learn about new program products and opportunities for input. 
We welcome comments on this systematic review. They may be sent by mail to the Task Order
Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road, 
Rockville, MD 20850, or by email to epc@ahrq.hhs.gov. 

Richard G. Kronick, Ph.D. Yen-pin Chiang, Ph.D. 
Director Acting Deputy Director 
Agency for Healthcare Research and Quality Center for Evidence and Practice 

Improvement 
Agency for Healthcare Research and Quality 

Stephanie Chang, M.D., M.P.H. Suchitra Iyer, Ph.D. 
Director Task Order Officer 
Evidence-based Practice Program Center for Evidence and Practice 
Center for Evidence and Practice Improvement Improvement 
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality 
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Diagnosis and Treatment of Myalgic 
Encephalomyelitis/Chronic Fatigue Syndrome 
(ME/CFS) 

Structured Abstract 

Objectives. This review summarizes current research on the clinical diagnosis of ME/CFS and 
the efficacy and harms of multiple medical and nonmedical interventions to treat ME/CFS in 
adults. 

Data Source. Searches were conducted of electronic databases including MEDLINE (1988 to 
November 2013), PsycINFO (1988 to January 2014), the Cochrane Central Register of 
Controlled Trials and Cochrane Database of Systematic Reviews (through November 2013), and 
the Database of Abstracts of Reviews of Effects and the National Health Sciences Economic 
Evaluation Database (through the 4th quarter 2013). The searches were supplemented by 
reviewing reference lists and requesting scientific information from drug and device 
manufacturers. 

Review Methods. Abstracts and full-texts were reviewed by two investigators for inclusion 
based on predefined criteria. Discrepancies were resolved through discussion and consensus, 
with a third investigator making the final decision as needed. 

Results. 5,902 potentially relevant articles were identified, 914 selected for full-text review, and 
64 studies (in 71 publications) included, 28 observational studies on diagnosis and 36 trials on 
interventions. Multiple case definitions have been used to define ME/CFS and those that require 
the symptoms of post-exertional malaise and neurological and autonomic manifestations appear 
to represent a more severe subset of the broader ME/CFS population. The artificial neural 
network test had good ability to discriminate between patients with ME/CFS compared with 
those without the condition (sensitivity 0.95; specificity 0.85 and accuracy 0.90), but no test has 
been adequately evaluated in a large population with diagnostic uncertainty to determine validity 
and generalizability. A diagnosis of ME/CFS is associated with broad psychosocial 
consequences. Of the 36 trials on interventions, rintatolimod improved measures of exercise 
performance, compared with placebo; cognitive and behavioral therapy (CBT) and graded 
exercise treatment (GET) compared with no treatment, relaxation or support were found to 
improve fatigue, function, and quality of life, while CBT also improved employment outcomes. 
Other interventions either provided no benefit or evidence was insufficient to draw conclusions. 
Although adverse effects were not well reported across trials, GET compared with CBT or 
control groups was associated with a higher number of reported adverse events and withdrawal 
rates in several trials. 
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Limitations. Diagnostic tests were not well studied in a broad spectrum of patients. Intervention 
studies were scarce and most were either fair- or poor-quality and measured outcomes using 
heterogeneous methods making it difficult to compare results across studies. 

Conclusions. No current diagnostic tool or method has been adequately tested to identify 
patients with ME/CFS when diagnostic uncertainty exists. CBT and GET have shown some 
benefit whereas other interventions have insufficient evidence to guide clinical practice. GET 
appears to be associated with harms in some patients whereas the negative effects of being given 
a diagnosis of ME/CFS appear to be more universal. 
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Executive Summary
 

Background
 
Myalgic encephalomyelitis (ME) and/or chronic fatigue syndrome (CFS) is a condition 

characterized by chronic and disabling fatigue as well as various additional manifestations 
including pain, sleep disturbance, neurological and cognitive changes, motor impairment, and 
altered immune and autonomic responses.1-3 Experts consider post-exertional malaise (PEM) and 
memory or concentration problems critical components.4 

The term ME was first used in the 1930s after an outbreak of neuromyesthenia and CFS was 
first coined in the 1980s.5-7 Attempts to describe the condition based on possible underlying 
etiologies led to additional terms including post viral fatigue syndrome and chronic fatigue 
immune dysfunction syndrome.1,3,5,6 The most recent international consensus report advocates 
moving away from the term CFS in favor of ME to better reflect an underlying pathophysiology 
involving widespread inflammation and neuropathology, and to embrace the two terms as 
synonymous.2 However, others believe that ME is a subset of CFS and represents a more severe 
form of the same disease.4 Some feel that the lack of specificity surrounding the name, CFS, may 
delegitimize and negatively characterize the condition, and stigmatize patients.8 For this review, 
ME and CFS will be used synonymously (ME/CFS) and will include the populations(s) studied 
under either of these terms, recognizing that issues regarding terminology are currently 
unresolved. 

Uncertainty persists regarding the etiology and whether the condition reflects a single 
pathologically discrete syndrome, subsets of the same illness, or a nonspecific condition shared 
by other disease entities. Some suggest that an inciting event triggers an immune response and 
promotes immune and/or neuroendocrine dysregulation that perpetuates the body’s response and 
symptom experience that becomes ME/CFS.9,10 Viral etiologies have been predominantly studied 
based on the observation that the majority of patients report a sudden onset of symptoms 
associated with a preceding febrile illness and enlarged lymph nodes. However, no specific virus 
or other infectious agent has been identified, and not all patients experience a preceding febrile 
illness.9 Numerous studies have attempted to identify risk factors for developing ME/CFS but a 
systematic review in 2008 of 11 studies that assess multiple predictors found no evidence of any 
definitive factors.11 This review is not intended to address the question of etiology nor 
underlying factors that lead to the onset or perpetuation of ME/CFS but rather to focus on the 
diagnosis and treatment of this syndrome. 

Currently diagnosing a patient with ME/CFS relies on the use of a set of clinical criteria (case 
definitions) to distinguish ME/CFS from other conditions that may also present with fatigue. 
There are currently eight published case definitions that have evolved since first one was 
published by the Centers for Disease Control and Prevention (CDC) in 1988.6 All include 
persistent fatigue not attributable to a known underlying medical condition, as well as additional 
clinical signs and symptoms that do not all need to be present to establish the diagnosis.4 As with 
other medical syndromes that involve a multitude of symptoms and lack a definitive diagnostic 
test, differentiating one disease state from another similar or overlapping condition becomes a 
challenge. Some clinicians are reluctant to diagnose ME/CFS believing that the diagnosis will 
harm the patient or that the patient be inappropriately labeled.12 This makes the prevalence of 
ME/CFS difficult to assess.13,14 The CDC reported a U.S. prevalence rate of 0.3 percent 
corresponding to over 1,000,000 adults.15 By using different case definitions, the rate may be as 
high as 2.5 percent.5,16 A recent systematic review found that when using the same case 
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definition (CDC Fukuda, 1994), the prevalence was higher when determined by self report 
(3.28%; 95% confidence interval [CI] 2.24 to 4.33) compared with clinical assessment (0.76%; 
95% CI, 0.23 to 1.29).17 ME/CFS is more common among women with the average age of 
diagnosis between 30 and 40 years.13 Childhood ME/CFS is uncommon and although symptoms 
may be similar, prognosis appears to be different.18,19 Although the natural history is not well 
studied, symptoms and disability in adults tend to persist over time,20 with approximately 5 
percent (0-31%) of adult patients fully recovering despite 40 percent (8-63%) of adult patients 
improving over time21 in contrast to childhood studies that suggest that over 50 percent of 
patients will recover within 6 months.18 Economic impact is considerable with most adult 
patients never returning to work.9,21 

Currently there are no medications for the treatment of ME/CFS approved by the U.S. Food 
and Drug Administration (FDA), but many have been used ‘off-label’ (without review and 
approval), and some have been obtained from other countries and are not currently approved for 
any indication in the United States (i.e., Isoprinosine, rintatolimod). In a survey by the FDA, 
patients identified treatments that fell into two broad categories, those intended to treat the 
underlying cause of the disease and those targeting specific symptoms.22 Medications to treat 
underlying causes include immune modulators such as rituximab and the investigational drug 
rintatolimod, and antiviral and antibiotic medications. Interventions targeting symptoms include 
medications to treat pain, fatigue, autonomic dysfunction, and sleep dysfunction, and non-drug 
therapies such as yoga, exercise techniques, counseling on pacing strategies, and mental 
exercises.22 In practice, there are wide variations in the clinical management of patients, and 
many patients receive a multifaceted approach to treatment.

The variable symptomatology of ME/CFS, lack of a clearly identifiable etiology and disease 
process, and no accepted diagnostic tests or treatments have challenged researchers and 
clinicians in their attempts to better understand the condition and treat patients. This systematic 
review was commissioned by the Office of Disease Prevention (ODP) at the National Institutes 
of Health (NIH) to inform a Pathways to PreventionWorkshop on ME/CFS. This review 
summarizes the research on diagnosis and treatment of ME/CFS including the methods and 
criteria used to diagnose ME/CFS, their utility in clinical practice, the harms associated with 
carrying a diagnosis of MECFS, and the evidence on treatment effectiveness and associated
harms. It identifies areas of future research needed to better inform the diagnostic process and
treatment strategies. This report is not intended to be used or likely to be useful to develop 
criteria for disability or insurance 

Scope of Review and Key Questions 
This topic was nominated for review by the NIH and focuses on diagnosis and treatment for 

ME/CFS. The analytic framework (Figure A) and key questions used to guide this review are 
shown below. The analytic framework shows the target populations, interventions, and health 
outcomes we examined, with numbers corresponding to the key questions. 
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Figure A. Analytic framework 

The following key questions are the focus of the report:
 
Key Question 1. What methods are available to clinicians to diagnose ME/CFS and how do the
 
use of these methods vary by patient subgroups?
 

Key Question1a. What are widely accepted diagnostic methods and what conditions are 
required to be ruled out or excluded before assigning a diagnosis of ME/CFS ? 
Key Question 1b.What is the accuracy and concordance of diagnostic methods? 
Key Question 1c. What harms are associated with diagnosing ME/CFS? 

Key Question 2a. What are the (a) benefits and (b) harms of therapeutic interventions for patients 
with ME/CFS and how do they vary by patient subgroups? 

Key Question 2c. What are the characteristics of responders and non-responders to 
interventions? 

Methods 
This systematic review follows the methods of the Agency for Healthcare Research and 

Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews 
(hereafter “AHRQ Methods Guide”).23 

Topic Development and Refinement 
The initial key questions were developed in conjunction with the NIH and AHRQ, and 

revised with input from a Technical Expert Panel (TEP) convened for this report. The TEP 
consisted of experts in six disciplines and two patients who disclosed no conflicts of interest that 
precluded participation. The TEP did not contribute to reviewing the evidence of writing of the 
report. 

With input from the TEP, the NIH, and AHRQ, the final protocol was developed and posted 
on the AHRQ web site on May 1, 2014 at: http://effectivehealthcare.ahrq.gov/index.cfm/search-
for-guides-reviews-and-reports/?productid=1906&pageaction=displayproduct. The protocol was 
also registered in the PROSPERO international database of prospectively registered systematic 
reviews.24 

Literature Search Strategy 
A research librarian conducted searches in Ovid MEDLINE (1988 to November 2013), 

PsycINFO (1988 to January 2014), the Cochrane Central Register of Controlled Trials and 
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Cochrane Database of Systematic Reviews (through November 2013), and the Database of 
Abstracts of Reviews of Effects and the National Health Sciences Economic Evaluation 
Database (through the 4th quarter 2013). Searches were supplemented with hand-searches of 
reference lists of relevant studies. In addition, scientific information packets were requested from 
drug and device manufacturer who potentially had data on the use of medications or devices for 
ME or CFS, who had the opportunity to submit data using the portal for submitting scientific 
information packets on the Effective Health Care Program Web site. Seventeen submissions 
were received. Library searches will be updated while the draft report is under external review. 

Process for Study Selection 
Criteria for inclusion and exclusion of studies was developed based on the key questions and 

the populations, interventions, comparators, outcomes, timing, types of studies, and setting 
(PICOTS) approach. Papers were selected for review if they were about diagnosis or treatment of 
ME or CFS in adult populations, were relevant to a key question, and met the prespecified 
inclusion criteria. Studies of nonhuman subjects and studies with no original data were excluded. 
Abstracts were reviewed by two investigators for inclusion for each key question. Full-text 
articles were obtained for all studies that either investigator identified as potentially meeting 
inclusion criteria. Two investigators independently reviewed all full-text articles for final 
inclusion. Inclusion was restricted to English language articles. Discrepancies were resolved 
through discussion and consensus, with a third investigator making the final decision if 
necessary. 

Population and Conditions of Interest
For Key Question 1, symptomatic adults, ages 18 years or older, with fatigue were included. 

For Key Question 2, adults, ages 18 years or older, diagnosed with ME, CFS, or both by 
fulfilling criteria from at least one of the case definitions and without another underlying 
diagnosis were included. 

Interventions and Comparisons/Study Designs
For Key Question 1, diagnostic accuracy or concordance studies comparing case definitions 

(e.g., Fukuda/CDC, Canadian, International, and others) with one another were included. 
For Key Question 2, randomized trials comparing medication management (immune 

modulators, beta blockers, antidepressants, anxiolytics, stimulants, other), counseling and 
behavior therapy, graded exercise programs, and complementary and alternative medicine 
(CAM) approaches (acupuncture, relaxation, massage, other) and with placebo, no treatment, 
usual care, or other active interventions, including combination therapies and head-to-head trials 
were included. For harms, cohort studies with control groups were also included. 

Outcomes 
For Key Question 1, outcomes of diagnostic accuracy or concordance include sensitivity, 

specificity, positive predictive value, negative predictive value, positive likelihood ratio, negative 
likelihood ratio, C-statistic, receiver operator curve (ROC) and area under curve (AUC), net 
reclassification index, concordance, and any potential harm from diagnosis (such as 
psychological harms, labeling, risk from diagnostic test, misdiagnosis). 

For Key Question 2, outcomes that are patient-centered and include overall function (i.e., 36-
item Short Form Survey [SF-36]), quality of life, days spent at work or school, proportion 
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working full- or part-time, and fatigue (Multidimensional Fatigue Inventory 20-item [MFI-20] or 
similar). Individual symptom-based outcomes were excluded. Included harms are withdrawals, 
withdrawals due to adverse events, and rates of adverse events due to interventions. 

Timing
Intervention studies, for Key Question 2, must have a minimum duration of 12 weeks of 

treatment to be included given the cyclical nature of the condition. There was no duration or 
timing restriction on studies included for Key Question 1. 

Setting
Studies for all Key Questions had to be conducted in a clinical setting or a setting that was 

generalizable to clinical practice settings. Studies conducted with in-patients or institutionalized 
individuals were excluded. 

Data Extraction and Data Management 
The following information was extracted from included studies into evidence tables: study 

design, setting, inclusion and exclusion criteria, population characteristics (including sex, age, 
race, and co-morbidities), sample size, duration of followup, attrition, intervention 
characteristics, case definition used for diagnosis, duration of illness, and results. Data extraction 
for each study was performed by two investigators: the first investigator extracted the data, and 
the second investigator independently reviewed the extracted data for accuracy and 
completeness. 

For studies of diagnostic accuracy and concordance, when reported, we extracted relative 
measures of risk (relative risk [RR], odds ratio [OR], hazards ratio [HR]), ROC, and AUC. The 
area under the receiver operating characteristic (AUROC), which is based on sensitivities and 
specificities across a range of test results, is a measure of discrimination, or the ability of a test to 
distinguish people with a condition from people without the condition.25,26 An AUROC of 1.0 
indicates perfect discrimination, and an AUROC of 0.5 indicates complete lack of 
discrimination. Interpretation of AUROC values between 0.5 and 1.0 is somewhat arbitrary, but 
a value of 0.90 to 1.0 has been classified as excellent, 0.80 to <0.90 as good, 0.70 to <0.80 as 
fair, and <0.70 as poor.27 

Individual Study Quality Assessment 
The quality of each study was assessed based on predefined criteria adapted from methods 

proposed by the U.S. Preventive Services Task Force. The criteria used are consistent with the 
approach recommended by AHRQ in the AHRQ Methods Guide.23 The term “quality” was used 
rather than the alternate term “risk of bias;” both refer to internal validity. Two investigators 
independently assessed the quality of each study. Discrepancies were resolved through 
discussion and consensus, with a third investigator making the final decision if necessary. 

To determine the quality of each study evaluating diagnostic tests, we used questions from 
the AHRQ Methods Guide for Medical Test Reviews and adapted them to improve their clinical 
relevance to ME/CFS.28 Quality was based on whether it evaluated a representative spectrum of 
patients, whether it enrolled a random or consecutive sample of patients meeting prespecified 
criteria, whether it used a credible reference standard, whether the same reference standard was 
applied to all patients, whether the reference standard was interpreted independently from the test 
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under evaluation, and whether thresholds were prespecified.23,29,30 Descriptive papers that 
compared diagnostic criteria and reported harms were not quality rated. 

The quality of intervention trials was based on the methods used for randomization, 
allocation concealment, and blinding; the similarity of compared groups at baseline; maintenance 
of comparable groups; adequate reporting of dropouts, attrition, crossover, adherence, and 
contamination; loss to followup; the use of intent-to-treat analysis; and ascertainment of 
outcomes.23,30 

Following assessment of individual quality criteria, individual studies were rated as “good,” 
“fair,” or “poor” quality, as defined below.23,28 

Good-quality studies are considered likely to be valid. Good-quality studies clearly describe 
the population, setting, interventions, and comparison groups; use a valid method for allocation 
of patients to interventions; clearly report dropouts and have low dropout rates; use appropriate 
methods for preventing bias; assess outcomes blinded to intervention status; and appropriately 
measure outcomes and fully report results. 

Fair-quality studies have some methodological deficiencies, but no flaw or combination of 
flaws judged likely to cause major bias. The study may be missing information, making it 
difficult to assess its methods or assess limitations and potential problems. The fair-quality 
category is broad, and studies with this rating vary in their strengths and weaknesses: the results 
of some fair-quality studies are likely to be valid, while others are probably invalid. 

Poor-quality studies have significant flaws that may invalidate the results. They have a 
serious or “fatal” flaw in design, analysis, or reporting; large amounts of missing information; or 
discrepancies in reporting. The results of these studies are judged to be at least as likely to reflect 
flaws in the study design as true effects of the interventions under investigation. Poor-quality 
studies were not excluded a priori, but they were considered to be the least reliable studies when 
synthesizing the evidence, particularly when discrepancies between studies were present. 

Assessing Research Applicability 
Applicability is defined as the extent to which the effects observed in published studies are 

likely to reflect the expected results when a specific intervention is applied to the population of 
interest under “real-world” conditions.23 It is an indicator of the extent to which research 
included in a review might be useful for informing clinical and/or policy decisions in specific 
situations. Applicability depends on the particular question and the needs of the user of the 
review. There is no generally accepted universal rating system for applicability. In addition, 
applicability depends in part on context. Therefore, a rating of applicability (such as “high” or 
“low”) was not assigned because applicability may differ based on the user of this review. 
Rather, factors important for understanding the applicability of studies were recorded, such as 
how similar patients were to the population of interest, how large the sample size was, and the 
characteristics of the clinical setting.31 The funding source for treatment trials was also recorded. 

Data Synthesis 
Results of diagnostic accuracy studies (such as creating summary AUROCs) were not 

quantitatively pooled due to differences in methods, case definitions, and heterogeneity in the 
outcomes. Instead, descriptive statistics were used, such as the median sensitivity and specificity 
at specific cutoffs and reported AUROCs, along with associated ranges, and calculated positive 
and negative likelihood ratios based on the median sensitivities and specificities. For the results 
of intervention trials, the appropriateness of meta-analysis was determined by considering the 
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internal validity of the studies and the heterogeneity among studies in design, patient population, 
interventions, and outcomes. Appropriate measures were chosen based on the type of data for 
meta-analysis, according to the guidance for the EPC program.32 Random-effects models were 
used to estimate pooled effects, except when only two studies were available we chose to not 
pool the results.33,34 We calculated pooled relative risks where the data were reported as 
proportions of dichotomous outcomes (e.g., proportion with improvement in intervention and 
control groups). For continuous outcomes, we calculated pooled weighted mean differences 
using the means and standard deviations (e.g., mean change in function based on a scale). The Q 
statistic and the I-squared statistic (the proportion of variation in study estimates due to 
heterogeneity) were calculated to assess heterogeneity in effects between studies.35 When 
statistical heterogeneity was found, we explored the reasons by using subgroup analysis. In meta-
analysis, we combined relative risks and odds ratios for such outcomes. 

Grading the Body of Evidence for Each Key Question 
The overall strength of evidence was assessed for key question and outcome in accordance 

with the AHRQ Methods Guide.23,28 Strength of evidence was based on the overall quality of 
each body of evidence, the study limitations (graded low, moderate, or high); the consistency of 
results between studies (graded consistent, inconsistent, or consistency unknown when only one 
study was available); the directness of the evidence linking the intervention and health outcomes 
(graded direct or indirect); the precision of the estimate of effect, based on the number and size 
of studies and confidence intervals for the estimates (graded precise or imprecise); and the 
whether reporting bias was suspected (graded suspected or undetected). There was no way to 
formally assess for publication bias due to small number of studies, methodological 
shortcomings, or differences across studies in designs, measured outcomes, and other factors. 
Studies included to answer Key Question 1 were not formally evaluated for the strength of 
evidence, but key concepts of strength of evidence are discussed. 

The strength of evidence was rated for Key Questions 2 and 2a using the four categories 
recommended in the AHRQ Methods Guide:23,28 A “high” grade indicates high confidence that 
the estimate of effect lies close to the true effect for this outcome. The body of evidence has few 
or no deficiencies and the findings are stable (i.e., another study would not change the 
conclusions). A “moderate” grade indicates moderate confidence that the estimate of effect lies 
close to the true effect for this outcome. The body of evidence has some deficiencies and 
findings are likely to be stable, but some doubt remains. A “low” grade indicates low confidence 
that the estimate of effect lies close to the true effect for this outcome. The body of evidence has 
major or numerous deficiencies (or both) and additional evidence is needed before concluding 
either that the findings are stable or that the estimate of effect is close to the true effect. An 
“insufficient” grade indicates inability to estimate an effect, or no confidence in the estimate of 
effect for this outcome. No evidence is available or the body of evidence has unacceptable 
deficiencies, precluding reaching a conclusion. 

Peer Review and Public Commentary 
Experts in ME/CFS, individuals representing important stakeholder groups, and TEP 

members have been invited to provide external peer review of this systematic review. The 
AHRQ Task Order Officer and a designated Evidence-based Practice Center Associate Editor 
will also provide comments and editorial review. To obtain public comment, the draft report will 
be posted on the AHRQ web site for 4 weeks. A disposition of comments report detailing the 
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authors' responses to the peer and public review comments will be made available after AHRQ 
posts the final systematic review on the public web site. 

Results 
Results of Literature Searches 

Results of the literature search and selection process are summarized in the literature flow 
diagram (Figure B). Database searches results in 5,902 potentially relevant articles. After dual 
review of abstracts and titles, 914 articles were selected for full-text review. After dual review of 
full text articles, 64 studies (in 71 publications) met inclusion criteria and were included. Data 
extraction and quality assessment tables for included studies by key question are available in 
Appendixes G and H. 

Figure B. Literature flow diagram 

Abstracts of potentially relevant articles identified through MEDLINE, 
PsycINFO, Cochrane*, and other sources† (n = 5,902) 

Excluded abstracts and background 
articles (n = 4,988) 

Full text articles reviewed for relevance to 
Key questions (n = 914) 

Final included studies‡: 64 
(71 publications) 

Articles excluded (n = 843) 
Excluded because the study does not address a Key 
Question or meet inclusion criteria, but full-text pulled 
to provide background information=301 
Wrong population=76 
Wrong intervention=9 
Wrong outcomes=84 
Wrong study design=131 
Wrong publication type =157 
Foreign language=1 
Inadequate duration=57 
Systematic review not meeting requirements= 27 

Treatment (KQ 2): Diagnosis (KQ 1) 
36§,║ 

Combination: 
28 

Medication: 
9 

CBT: 
14 

CAM: 
7 

Exercise: 
6 

CAM = complementary alternative medicine; CBT = cognitive behavioral therapy; KQ = key question. 
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*Cochrane databases include the Cochrane Central Register of Controlled Trials, Database of Abstracts of Reviews of Effects, 
Health Technology Assessment, National Health Sciences Economic Evaluation Database, and the Cochrane Database of 
Systematic Reviews.
†Identified from reference lists, hand searching, suggested by experts, etc.
‡Studies that provided data and contributed to the body of evidence were considered ‘included’.

§ Studies may have more than one published article, this number indicates the number of unique studies included; there were a
 
total of 43 articles included.
 
║Studies may have provided data for more than one treatment area.
 

Description of Included Studies 
Of the 64 studies included in this review, 28 observational studies addressed Key Question 1 

pertaining to aspects of diagnosis. Most were of fair-quality, enrolled predominantly female 
patients, had small sample sizes, and were conducted in the United States and Western Europe. 
Thirty-six randomized trials were included for Key Question 2, addressing the benefits and 
harms of interventions to treat ME/CFS (9 for medications, 14 for counseling or behavioral 
therapies, 7 for CAM, 6 for exercise, and 5 comparing therapies). Most were of fair- or poor-
quality, enrolled predominantly female patients from ME/CFS specialty clinics based on the 
CDC (Fukuda, 1994) case definition, had small sample sizes, and were conducted in the United 
States and Western Europe. 

Key Question 1 

What methods are available to clinicians to diagnose ME/CFS and how do 
the use of these methods vary by patient subgroups? 

•	 Eleven cross-sectional and longitudinal studies with comparison groups evaluated 
methods currently used to diagnose ME/CFS and provided data on discriminative value 
(ROC/AUC), sensitivity/specificity, or concordance of diagnoses. Most were of fair 
quality, small sample size, and did not include patients with diagnostic uncertainly. No 
studies evaluated a diagnostic test for ME/CFS using an adequate size and spectrum of 
patients and no studies demonstrated an accurate and reliable method for identifying 
patients or subgroup of patients with ME/CFS. 

•	 The artificial neural network test using a combination of 24 symptoms had good 
sensitivity, specificity, and accuracy in diagnosing ME/CFS based on one good-quality 
study derived and validated in a small but broad-spectrum of patients. ME/CFS 
symptoms with greatest single-item accuracy were acute onset of fatigue and sore throat. 
Validation in different populations would improve the confidence that these 24 symptoms 
in the artificial neural network can discriminate between patients with ME/CFS and those 
without the condition when diagnostic uncertainty exists. 

•	 The Schedule of Fatigue and Anergia for CFS scale (SOFA-CFS) and certain subscales 
of the SF-36 may be promising as tools for systematic evaluation of certain components 
of the ME/CFS diagnosis. However, these require further testing in broader populations, 
and integration with the full set of clinical criteria that are used for ME/CFS diagnosis. 

•	 Specific SF-36 subscales may correlate with symptoms of post-exertional malaise (PEM), 
based on one small fair-quality study, but case-control design precludes any valid 
conclusion about the use of SF-36 subscales to identify which ME/CFS patients will fail 
to recover at 1-day or 1-week after cardio-pulmonary exercise testing (CPET). Other self-
reported symptom scales did not add to the diagnostic strategy given methodological 
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limitations including case-control study designs, small sample size, and unclear reporting 
of study details. 

•	 Serum biomarkers (including cortisol response to dexamethasone suppression testing, 
plasma and salivary cortisol response to insulin, insulin tolerance testing, plasma 
adrenocorticotropin hormone level, pro-inflammatory cytokine response to psychological 
stress, and RN’ase L-isoform) were studied in four small, single studies in populations 
without diagnostic uncertainty, providing insufficient evidence to determine their 
diagnostic usefulness in ME/CFS. 

Key Question 1a 

What are widely accepted diagnostic methods and what conditions are 
required to be ruled out or excluded before assigning a diagnosis of 
ME/CFS? 
•	 Eight case definitions of ME/CFS that include a set of clinical criteria are used to identify 

patients with ME/CFS and used by clinicians to distinguish ME/CFS from other conditions 
that also present with fatigue. 

•	 Despite the fact that most ME/CFS case definitions require that other conditions be excluded 
prior to assigning a diagnosis of ME/CFS, no studies compared strategies for ruling out 
alternative diagnoses. 

Key Question 1b 

What is the accuracy and concordance of diagnostic methods? 
•	 Diagnostic methods were evaluated in nine studies, primarily observational cohort and 

descriptive in nature. Six studies found that the symptoms reported by different case 
definitions varied. Populations identified by criteria labeled as ME2 or ME/CFS1,7,,9 had more 
severe symptoms or more functional impairment than those labeled as CFS3,5,,6,8, criteria. 
There is no diagnostic gold standard for ME/CFS and no studies evaluated the accuracy of 
current diagnostic methods. 

•	 Three studies that compared CFS patients with healthy controls also found differences in 
symptom reporting using various self-reported symptom scales. These results suggest that the 
Fatigue Impact Scale (FIS), Chalder Fatigue Scale, Hospital Anxiety and Depression scale 
(HADS) -depression subscale (HADS-D), and certain SF-36 subscales or combinations of 
SF-36 variables with Zung Depression Scale might be reasonable candidates for further 
evaluation as diagnostic tests but will need to be evaluated in a broad spectrum of patients 
with diagnostic uncertainty to determine their ability to differentiate between conditions. No 
studies evaluated if different diagnostic methods could adequately identify clinical subgroups 
of patients. 36-38 
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Key Question 1c 

What harms are associated with diagnosing ME/CFS? 
•	 Five studies consistently found that patients with CFS feel stigmatized by their diagnosis in 

terms of financial stability, work opportunities, perceived judgments on their character, social 
isolation, and interactions with the health care system. 

•	 Prejudice and stereotypes within the medical profession have been identified in two studies; 
medical trainees and mental health practitioners make judgments about a patient’s condition 
based on the name it carries (ME, CFS, or other) and what treatment is being given. There is 
a substantial burden of misdiagnosis among the ME/CFS population. 

Key Question 2 

What are the (a) benefits and (b) harms of therapeutic interventions for 
patients with ME/CFS and how do they vary by patient subgroups? 

Thirty-six trials of interventions for patients with ME/CFS in 43 publications met inclusion 
criteria; nine of medications, 14 of counseling and behavior therapies, seven of CAM 
interventions, six of exercise programs, and five of head-to-head or combinations of these 
interventions. Seven were rated good-quality, while 24 were rated fair- and five poor-quality. 
Trials enrolled from 22 to 641 patients with ME/CFS and most (26/36, 72%) used the CDC 
(Fukuda, 1994) case definitions diagnostic criteria. Outcomes measured included the SF-36 
physical functioning subscale, Medical Outcome Study Short Form (MOS-SF), Checklist of 
Individual Strength (CIS), Profile of Mood States (POMS) fatigue subscale, Karnofsky 
Performance Scale (KPS), and Sickness Impact Profile 8-item (SIP-8) scale to measure overall 
function; MFI-20, Chalder Fatigue Scale, Krupp Fatigue Severity Scale (FSS), Fatigue Impact 
Scale (FIS), and Visual Analogue Scale (VAS) to measure fatigue; Quality of Life Inventory 
(QOLI), Quality of Life Index (QLI), Quality of Life Scale (QLS), EuroQol Scale, Global 
Wellness Scale, Short Form 12-item Health Survey (SF-12), and Fibromyalgia Impact 
Questionnaire (FIQ) to measure quality of life; Clinical Global Impression Change (CGI) scales 
to measure improvement over time; and the Work and Social Adjustment Scale to measure 
impairment in work 

Nine randomized trials met inclusion criteria for medical treatment of ME/CFS, although 
none of the medications have been approved by the FDA for this indication. A small trial of 
valganciclovir enrolled participants with suspected viral onset of ME/CFS and elevated antibody 
titers and reported improved fatigue compared with placebo based on one scale, but no 
differences for other measures. Two trials of rintatolimod, an immune modulator, enrolling 
severely debilitated participants found improvement in measures of exercise, performance, and 
activities of daily living, and reduction of other medications for relief of CFS symptoms, 
although some of these comparisons were of borderline statistical significance, other measures 
did not differ, and trials were small. Small single trials of Isoprinosine, galantamine, 
hydrocortisone, immunoglobulin G, and fluoxetine did not show significant improvement 
compared with placebo. Harms of medications included suppression of adrenal glucocorticoid 
responsiveness, increased appetite, weight gain, and difficulty sleeping with hydrocortisone; flu-
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like syndrome, chills, vasodilatation, dyspnea, and dry skin with rintatolimod; headaches with 
immunoglobulin G; and withdrawals due to adverse events with fluoxetine. The strength of 
evidence for rintatolimod is low for the measures of exercise performance based on two small 
trials. Strength of evidence for other medications is insufficient because each medication was 
evaluated by only one small trial with important methodological limitations and few differences 
were found between treatment and placebo groups. 

Based on 13 trials, cognitive and behavioral therapy (CBT), either group or individual; self-
instruction booklets; pragmatic rehabilitation: peer-to-peer counseling: and symptom 
consultation provide improvement in fatigue, function, quality of life, and employment in adult 
patients with ME/CFS. When combining all studies comparing any type of counseling to no 
treatment, support, relaxation, or adaptive pacing there is moderate strength of evidence that 
counseling improves fatigue (8/15 trials showed positive effect), and global improvement and 
global improvement (3/3 trials showed positive effect), and low strength evidence that 
counseling improves functioning measures (6/13 trials showed positive effect; weighted mean 
difference of 7.73 (95% CI, 3.58 to 11.87), quality of life (2/5 trials showed positive effect; 1/5 
showed mixed results on measures), and employment outcomes (positive benefit: 2/2 work 
impairment; 2/3 hours worked; 0/2 proportion working full- or part-time at 1 or 5 years). Harms 
of counseling and behavioral therapies were poorly reported but there is low strength of evidence 
that CBT is not associated with harms based on one moderate-sized trial. 

The evidence on CAM interventions is insufficient to draw conclusions as all interventions 
included only single trials, all were of small sample size, and most had significant 
methodological limitations. Two fair-quality trials, one with homeopathy and one with L-
carnitine preparations, found improvement in some measure of fatigue and/or function, with no 
differences found in other measures. One good-quality trial found that improvement in function 
was less in those patients aware that they were not receiving distant healing. All other trials of 
CAM interventions found no significant improvements compared with placebo, usual care, or an 
alternative CAM approach. Adherence was low in one trial of a low sugar/low yeast diet but
otherwise adherence and harms were not well reported.

Graded exercise treatment (GET) was superior to no exercise or relaxation/flexibility or 
adaptive pacing in measures of function (moderate strength), global improvement (low strength), 
and fatigue (low strength) based on one good-quality and three fair-quality randomized trials. 
While qigong exercise compared with no qigong found improvement in some measures of
fatigue and home orthostatic training improved physiological measures, neither showed
improvement in function; given that this is based on single small trials, it represents an
insufficient strength of evidence. 

There is low strength of evidence that GET and CBT or cognitive therapy had similar results 
on measures of fatigue and function in one good-quality and two fair-quality head-to-head trials 
with evidence of superiority over usual care or adaptive pacing in two of the three trials. GET 
was superior to fluoxetine on measures of fatigue and function in one fair-quality trial but 
represents an insufficient strength of evidence given that it was a single study of small sample 
size. Harms were not well reported leaving insufficient evidence on the harms of GET although 
patients receiving GET reported more adverse effects compared with CBT, adaptive pacing, or 
usual care in one good-quality trial and there were more withdrawals in the GET group in several 
trials. 
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Key Question 2c 

What are the characteristics of responders and non-responders to 
interventions? 

One small fair-quality trial found that those who had lower functional impairment, less 
fatigue, and less pain at baseline were more likely to improve after group CBT. 
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Table A. Summary of evidence 

Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
KQ1. What methods are available to 
clinicians to diagnose ME/CFS and 
how do the use of these methods vary 
by patient subgroups? 

Available methods 11 cross-
sectional and 
case control 
studies 
(n=1,470) 

1 good-quality study conducted with a spectrum of patients 
that included conditions similar to ME/CFS found that the 
artificial neural network test using a combination of 24 
symptoms had good sensitivity, specificity, and accuracy. In 
that study, CFS symptoms with greatest single-item accuracy 
were acute onset of fatigue and sore throat. 

Not applicable 

Available methods 11 cross-
sectional and 
case control 
studies 
(n=1,470) 

The SOFA-CFS and certain subscales of the SF-36 may be 
promising for identification of certain components of the CFS 
criteria, but require further testing in broader populations. 

Not applicable 

KQ1a. What are widely accepted 
diagnostic methods and what 
conditions are required to be ruled out 
or excluded before assigning a 
diagnosis of ME/CFS ? 

No studies No studies evaluated strategies for working up a patient. Not applicable 

KQ1b. What is the accuracy and 
concordance of diagnostic methods? 

9 observational/ 
descriptive 
studies 
(n=1,178) 

6 studies found that the symptoms reported by different case 
definitions varied. In general, populations defined by ME or 
ME/CFS criteria had more severe symptoms or more 
functional impairment than those defined by CFS criteria 
alone. 

Not applicable 

KQ1c. What harms are associated 
with diagnosing ME/CFS? 

Psychological harm, including stigma 
from label 

5 observational 
studies (n=677) 

5 studies found that patients with CFS feel stigmatized by 
their diagnosis in terms of financial stability (1), work 
opportunities (1), perceived judgments on their character (1), 
social isolation (2), or interactions with the health care system 
(3). 

Not applicable 

Misdiagnosis 1 observational 
study (n=68) 

1 study identified a substantial burden of misdiagnosis among 
the CFS population. 

Not applicable 

Risk from diagnostic test No studies No studies identified that reported objective risks directly 
related to the process of conducting a diagnostic test for CFS. 

Not applicable 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Prejudice and stereotyping 2 observational 

studies (n=246) 
2 studies identified prejudice and stereotypes within the 
medical profession; medical trainees and mental health 
practitioners make judgments about a patient’s condition 
based on the name it carries (ME, CFS, or other) and what 
treatment is being given. 

Not applicable 

KQ2a. What are the benefits of 
therapeutic interventions for patients 
with ME/CFS and how do they vary by 
patient subgroups? 
Galantamine vs. placebo 

Decreased fatigue and improved quality 
of life 

1 RCT (n=423) No significant differences between 4 intervention groups and 
placebo. 

Insufficient 

Global improvement 1 RCT (n=423) No significant differences between 4 intervention groups and 
placebo. 

Insufficient 

Improved overall function, increased 
days spent at work/school and proportion 

working full- or part-time 

No studies No studies. Insufficient 

Hydrocortisone vs. placebo 
Improved overall function, decreased 

fatigue, and improved quality of life 
1 RCT (n=68) No significant differences between intervention and placebo. Insufficient 

Increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Hydrocortisone + fludrocortisone vs. 
placebo 

Improved overall function, decreased 
fatigue, and improved quality of life 

1 RCT (n=80) No significant differences between intervention and placebo. Insufficient 

Increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Immunoglobulin G vs. placebo 
Improved overall function 1 RCT (n=28) Significantly better scores on SF-36 social functioning scale 

after intervention compared with placebo (p<0.05), but no 
difference on physical functioning scale. 

Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Improved fatigue and quality of life, 

increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Rintatolimod vs. placebo 
Improved overall function 1 RCT (n=84) Significant increase in activities of daily living after intervention 

compared with placebo (23% vs. 14%, p=0.034), but no 
difference in change in KPS scores from baseline. 

Insufficient 

Increased exercise work capacity 2 RCT (n=316) The intervention group compared with placebo had significant 
increases in exercise duration (10% vs. 2%, p=0.007), 
exercise work (12% vs. 6%, p=0.011), and cardiopulmonary 
exercise tolerance (37% vs. 15%, p=0.047). 

Low 

Improved quality of life, increased days 
spent at work/school and proportion 

working full-or part-time 

No studies No studies. Insufficient 

Valganciclovir vs. placebo 
Decreased fatigue 1 RCT (n=30) Significant decrease in fatigue based on FSS scores 

decreasing in intervention group compared with placebo 
(mean change from baseline: -0.06 vs. 0.02, p=0.006). 

Insufficient 

Improved overall function 1 RCT (n=30) No significant differences between intervention and placebo. Insufficient 
Improved quality of life, increased days 

spent at work/school and proportion 
working full-or part-time 

No studies No studies. Insufficient 

Isoprinosine vs. placebo 
Improved overall function and decreased 

fatigue 
1 RCT (n=15) No significant differences between intervention and placebo. Insufficient 

Improved quality of life, increased days 
spent at work/school and proportion 

working full-or part-time 

No studies No studies. Insufficient 

Fluoxetine vs. placebo 
Improved overall function 1 RCT (n=68) No significant differences between intervention and placebo. Insufficient 

Decreased fatigue 1 RCT (n=68) No significant differences between intervention and placebo. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
CBT/counseling vs. no treatment or 
support or relaxation or adaptive pacing 

Improved overall function 12 RCT 
(n=1,637) 

Results were mainly positive, but mixed. When 8 trials using 
the SF-36 physical functioning subscale were pooled there 
was a significant effect for the intervention group to have 
better scores vs. control at followup: weighted mean 
difference of 7.73 (95% CI 3.58 to 11.87). In 5 trials 
counseling improved overall functioning vs. controls on 
various measures (49 to 80% improved in counseling groups 
vs. 17 to 58% in controls), while 2 trials reported mixed results 
with different measures in the same study, 1 trial reported 
improvement in the control group compared with counseling, 
and the other 4 trials reported no differences between groups. 

Low 

Decreased fatigue 12 RCT 
(n=1,635) 

Results were primarily positive, but mixed. In 9 trials 
counseling significantly decreased fatigue vs. controls on 
various measures (63 to 76% improved in counseling groups 
vs. 15-65% in controls), while the other 3 trials reported no 
differences between groups. 

Moderate 

Improved quality of life 5 RCT (n=539) Results were mixed. In 2 trials counseling showed an 
improvement in quality of life vs. controls on various measures 
(mean QOLS at 12 weeks: 2.81 vs. 3.26; p=0.02 and mean 
change in QLI scores from baseline at 12 months: 2.6 vs. 0.6; 
p<0.05), 1 trial reported better quality of life vs. support but 
not no treatment, and the other 2 trials reported no differences 
between groups. 

Low 

Increased proportion working full- or part-
time 

2 RCT (n=145) No significant differences between intervention and control. Low 

Increased hours worked 3 RCT (n=321) Significantly more hours worked per week for CBT group vs. 
control (mean 35.57 vs. 24.00; p<0.04) for 1 trial. 
The other 2 trials reported no significant differences between 
intervention and no intervention. 

Low 

Decreased work impairment 2 RCT (n=531) Significant improvement reported in both studies for CBT 
group on work and social adjustment scale compared with 
controls (mean at 6 months: 3.3 vs. 5.4; p<0.001 on scale 
scored with range 0-8; mean at 1 year: 21.0 vs. 24.5; 
p=0.0001 on scale scored with range 0-45). 

Low 

Global improvement 3 RCT (n=727) All 3 trials report better global improvement for CBT vs. 
control (41 to -70% improved in CBT vs. 15-32% in controls). 

Moderate 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Acclydine vs. placebo 

Improved overall function, decreased 
fatigue, and increased physical activity 

(actometer) 

1 RCT (n=57) No significant differences between intervention and placebo. Insufficient 

Improved quality of life, increased days 
spent at work/school, proportion working 

full-or part-time 

No studies No studies. Insufficient 

Acetyl-L-carnitine vs. propionyl-L-
carnitine vs. combination 

Decreased fatigue 1 RCT (n=89) Acetyl-L-carnitine had lower fatigue scores at 24 weeks, but 
propionyl-L-carnitine and the combination group improved 
more from baseline (p=0.004 and p<0.001, respectively). 

Insufficient 

Global improvement 1 RCT (n=89) Significant improvement in propionyl-L-carnitine (63%, 
p<0.001) and acetyl-L-carnitine (59%, p<0.001) compared 
with the combination group (37%, p=0.084). 

Insufficient 

Improved overall function, quality of life, 
increased days spent at work/school, 

proportion working full- or part-time 

No studies No studies. Insufficient 

Pollen extract vs. placebo 
Decreased fatigue 1 RCT (n=22) Significant improvement on fatigue scores in the pollen group 

compared with placebo at 3 months (-0.43 vs. -0.18, p<0.05). 
Insufficient 

Improved quality of life 1 RCT (n=22) Significant improvement in quality of life scores in the pollen 
group compared with placebo at 3 months (-1.66 vs. -0.21; 
p<0.01). 

Insufficient 

Improved overall function, increased 
days spent at work/school, proportion 

working full- or part-time 

No studies No studies. Insufficient 

Low sugar/low yeast diet vs. healthy 
eating 

Decreased fatigue, improved quality of 
life 

1 RCT (n=39) No significant differences between interventions. Insufficient 

Improved overall function, increased 
days spent at work/school, proportion 

working full- or part-time 

No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Distant healing vs. no treatment 

Improved overall function 1 RCT (n=409) Significant improvement on functioning scores for those who 
were blinded to the treatment compared with those who were 
not blinded to the treatment (covariance analysis effect for 
blinded vs. unblinded treatment: -1.54 [SE 0.70] 95% CI -2.91 
to -0.18). No other significant differences between intervention 
and no treatment. 

Insufficient 

Decreased fatigue, improved quality of 
life, increased days spent at work/school, 

proportion working full- or part-time 

No studies No studies. Insufficient 

Homeopathy vs. placebo 
Decreased fatigue 1 RCT (n=89) Significantly better scores on MFI-20 for placebo group 

compared with intervention at 6 months (mean: 2.70 vs. 1.35, 
p=0.04). 

Insufficient 

Improved overall function 1 RCT (n=89) No significant differences between intervention and placebo. Insufficient 
Improved quality of life, increased days 

spent at work/school, proportion working 
full-or part-time 

No studies No studies. Insufficient 

Melatonin vs. phototherapy 
Improved overall function and decreased 

fatigue 
1 RCT 
crossover 
design (n=30) 

No significant differences between interventions. Insufficient 

Improved quality of life, increased days 
spent at work/school, proportion working 

full-or part-time 

No studies No studies. Insufficient 

Home orthostatic training vs. sham home 
orthostatic training 

Improved overall function 1 RCT (n=36) No significant differences between interventions. Insufficient 
Decreased fatigue, improved quality of 

life, increased days spent at work/school, 
proportion working full- or part-time 

No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Qigong exercise vs. no qigong exercise 

Improved overall function 1 RCT (n=52) Significantly better SF-12 physical functioning scores for 
qigong exercise compared with no exercise at 4 months 
(mean: 42.7 vs. 35.7, p=0.001). 

Insufficient 

Decreased fatigue 1 RCT (n=52) Significantly better Chalder Fatigue Scale scores in exercise 
group compared with no exercise group at 4 months (mean 
total: 21.6 vs. 32.1, p<0.001; mean physical fatigue subscale: 
12.9 vs. 20.3, p<0.001; mean mental fatigue subscale: 8.8 vs. 
11.9, p=0.012). 

Insufficient 

Improved quality of life, increased days 
spent at work/school, proportion working 

full-or part-time 

No studies No studies. Insufficient 

GET vs. no treatment or 
flexibility/relaxation therapy or adaptive 
pacing 

Improved overall function 4 RCT 
(n=619) 

Results from 3 studies that used the SF-36 physical 
functioning subscale were pooled, there was a significant 
effect for the intervention group to have better scores vs. 
control at followup: weighted mean difference 10.29 (95% CI 
6.71 to 13.86). 

Moderate 

Decreased fatigue 4 RCT(n=619) Significantly better Chalder Fatigue Scale scores reported for 
exercise groups compared with controls in 3 of the 
studies:Mean total: 13.91 vs. 24.41; p=0.02, physical fatigue 
scores: 7.91 vs. 14.27; p=0.02; and mental fatigue scores: 
6.00 vs. 10.14; p=0.03 at 12 weeks; mean total: 20.5 vs. 27.4; 
p=0.004 at 12 weeks; and mean difference in change from 
baseline from adaptive pacing: -2.5; 95% CI -4.2 to -0.9; 
p=0.0059 and no treatment: -3.4; 95% CI -5.0 to -1.8; 
p=0.0001.1 study reported no differences between groups. 

Low 

Increased proportion working full- or part-
time 

1 RCT (n=59) More in the exercise group were working at 1 year compared 
with control (66% vs. 39%; 95% CI 9% to 44%). 

Insufficient 

Decreased work impairment 1 RCT (n=475) Significant improvement reported for exercise group on work 
and social adjustment scale compared with adaptive pacing 
and no treatment at 1 year (20.5 vs. 24.5 vs. 23.9; p=0.0004 
and p<0.001, respectively). 

Low 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Global improvement 3 RCT (n=583) Significantly more improvement reported in exercise groups 

(31% and 54%) compared with controls (7%, p=0.05 and 
24%, p=0.04). RR 1.54 (95% CI 1.26 to 1.89) 

Moderate 

Improved quality of life, increased days 
spent at work/school 

No studies No studies. Insufficient 

GET ± fluoxetine vs. fluoxetine ± placebo 
Improved overall function 1 RCT (n=136) Significant improvement for exercise groups (either alone or 

combination) on functional work capacity at 26 weeks (mean 
change from baseline: 1.9; 95% CI 0.15 to 3.69; p=0.03) 
compared with other groups. 

Low 

Decreased fatigue 1 RCT (n=136) Significantly more individuals in exercise groups (either alone 
or combination) did not meet the threshold of “caseness” for 
fatigue on Chalder Fatigue Scale (18% for both exercise 
groups and 6% for both other groups; p=0.025). 

Low 

Increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Face-to-face CBT vs. telephone CBT 
Clinical global improvement 1 RCT (n=65) More individuals rated as much better or very much better in 

face-to-face group compared with telephone group (6 months: 
60% vs. 40%; p=NR and 12 months: 57% vs. 55%; p=NR). 

Insufficient 

Improved overall function, decreased 
fatigue and work impairment 

1 RCT (n=65) No significant differences between interventions. Insufficient 

Quality of life, days spent at work/school, 
proportion working full-or part-time 

No studies No studies. Insufficient 

CBT + GET vs. usual care 
Improved overall function, and decreased 

fatigue 
1 RCT (n=115) No significant differences between intervention and control. Insufficient 

Improved quality of life, decreased work 
impairment, increased days spent at 

work/school, proportion working full-or 
part-time 

No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
KQ2b. What are the harms of 
therapeutic interventions for patients 
with ME/CFS and how do they vary by 
patient subgroups? 
Galantamine vs. placebo 1 RCT 

(n=434) 
90% (389/434) reported harms; 23% (88/389) withdrew due to 
harms; 2% (8/389) in galantamine reported serious harms but 
none attributed to the study drug; no significant differences 
reported between groups. 

Insufficient 

Hydrocortisone vs. placebo 1 RCT (n=70) More harms reported with hydrocortisone vs. placebo 
(suppression of adrenal glucocorticoid responsiveness: 12 vs. 
0; p<0.001; increased appetite: 17 vs. 8; p=0.02; weight gain: 
19 vs. 8; p=0.006; difficulty sleeping: 17 vs. 8; p=0.02); no 
other significant differences between groups. 

Insufficient 

Hydrocortisone + fludrocortisone vs. 
placebo 

1 RCT (n=80) 1.3% (1/80) withdrew due to acne and weight gain, no serious 
harms reported; no other harms data reported. 

Insufficient 

Immunoglobulin G vs. placebo 1 RCT (n=28) Significantly more with headaches in immunoglobulin G group 
vs. placebo (93% vs. 60%; p=0.03); 20% total harms overall; 
1 in each group withdrew due to harms; 2 in immunoglobulin 
G and 3 in placebo developed serious harms. 

Insufficient 

Rintatolimod vs. placebo 2 RCT (n=324) Flu-like syndrome, chills, vasodilatation, and dyspnea were 
more frequent in rintatolimod vs. placebo (p<0.05); no other 
differences between groups. 

Insufficient 

Valganciclovir vs. placebo 1 RCT (n=30) No one withdrew due to harms, 1 in each group developed 
cancer, deemed unrelated; no other harms data reported. 

Insufficient 

Isoprinosine vs. placebo 1 RCT (n=15) No one withdrew due to harms; no other harms data reported. Insufficient 
Fluoxetine vs. placebo 1 RCT (n=68) More total withdrawals in the fluoxetine group compared with 

placebo. 
Insufficient 

CBT/counseling vs. no treatment or 
support or relaxation or adaptive pacing 

Withdrawals due to harms 1 RCT (n=47) 1 trial reported none withdrew due to harms. Insufficient 
Rates of harms 1 RCT (n=257) 1 trial reported no differences between groups for reported 

harms. 
Insufficient 

Total harms 1 RCT (n=471) 1 large trial reported fewer total harms in the CBT group (848) 
vs. adaptive pacing (949) and no treatment (977), but p=NR. 
The other study did not report harms by group, but deemed all 
unrelated to the intervention. 

Low 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Serious harms 2 RCT (n=728) 1 large trial (n=471) reported fewer serious harms in the CBT 

group per 100 person-years (5.0; 95% CI 2.2 to 9.8) vs. 
adaptive pacing (10.1; 95% CI 5.8 to 16.3), but was similar to 
no treatment (4.4; 95% CI1.8 to 9.0). The other trial reported 
that no serious harms were reported. 

Low 

Acclydine vs. placebo No studies No studies. Insufficient 
Acetyl-L-carnitine vs. propionyl-L-
carnitine vs. combination 

1 RCT (n=89) No differences reported between groups for withdrawals due 
to harms; no other harms data reported. 

Insufficient 

Pollen extract vs. placebo No studies No studies. Insufficient 
Low sugar/low yeast diet vs. healthy 
eating 

No studies No studies. Insufficient 

Distant healing vs. no treatment No studies No studies. Insufficient 
Homeopathy vs. placebo No studies No studies. Insufficient 
Melatonin vs. phototherapy No studies No studies. Insufficient 
Home orthostatic training vs. sham home 
orthostatic training 

No studies No studies. Insufficient 

Qigong exercise vs. no qigong exercise 1 RCT (n=52) No harms were reported by either group, no other harms data 
provided. 

Insufficient 

GET vs. no treatment or 
flexibility/relaxation therapy or adaptive 
pacing 

Withdrawals due to harms 1 RCT (n=49) 1 trial reported 40% (10/25) of GET group refused to repeat 
the required fitness test due to feeling initial test was harmful 
and 1 person withdrew due to a calf injury. 

Insufficient 

Total harms 2 RCT (n=524) 1 trial reported similar harms in the GET group (992) vs. 
adaptive pacing (949) and no treatment (977), but p=NR. The 
other trial reported 2% (1/49) experienced a harm. 

Low 

Serious harms 1 RCT (n=475) 1 large trial reported similar serious harms in GET group per 
100 person-years (10.6; 95% CI 6.2 to 17.0) vs. adaptive 
pacing (10.1; 95% CI 5.8 to 16.3) but fewer in no treatment 
(4.4; 95% CI 1.8 to 9.0). 

Low 

GET vs. fluoxetine vs. combination or 
placebo 

1 RCT (n=136) 11 withdrawals due to medication side effects 13% in 
fluoxetine group vs. 3% in placebo group; no other harms 
data reported in study. 

Insufficient 

Face-to-face CBT vs. telephone CBT No studies No studies. Insufficient 
CBT + GET vs. usual care No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
KQ2c. What are the characteristics of 
responders and non-responders to 
interventions? 
CBT vs. no treatment 

Baseline differences 1 RCT (n=27) Significant differences between those who responded to CBT 
and those who did not on baseline measures of functional 
impairment on SIP-8 (mean: 1,330 vs. 1,985; p=0.031), daily 
observed fatigue (mean on scale 0-16: 7.4 vs. 9.7; p=0.023), 
and daily observed pain (mean on scale 0-16: 4.5 vs. 7.8; 
p=0.026); but not for hours worked per week (mean: 10.9 vs. 
2.6; p=0.062). 

Insufficient 

* Sample size includes only those analyzed 
CBT= Cognitive Behavioral Therapy; CFS = chronic fatigue syndrome; CI= Confidence Interval; CIS= Checklist of Individual Strength; FSS= Fatigue Severity Scale; GET= 
graded exercise therapy; KPS = Karnofsky Performance Score; KQ= key question; ME = Myalgic encephalomyelitis; MFI-20= Multidimensional Fatigue Inventory; n= sample 
size; NR= not reported; QLI= Quality of Life Index; RCT = randomized controlled trial; SE= standard error; SF-12= Short Form 12-item Health Survey; SF-36= 36-item Short 
Form Survey; SIP-8 = Sickness Impact Profile 8-items; SOFA-CFS= Schedule of Fatigue and Angina for CFS scale; vs.= versus. 
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DISCUSSION
 

Key Findings and Strength of Evidence 
Twenty-eight studies contributed to our understanding of diagnostic methods, diagnostic 

accuracy or concordance, and harms associated with diagnosis of ME/CFS. Multiple case 
definitions have been used to define ME/CFS and those that require the symptoms of PEM and 
neurological and autonomic manifestations appear to represent a smaller but more involved 
subset of the broader population. The artificial neural network test was found to have good 
sensitivity, specificity, and accuracy for diagnosing ME/CFS (95%, 85% and 90% respectively) 
based on one small derivation and one small validation cohort. The SOFA-CFS, and certain SF-
36 subscales or combination of subscales shows moderate ability to discriminate between 
patients with ME/CFS compared with healthy controls. None however have been adequately 
tested in a large population of a broad spectrum of patients with diagnostic uncertainty to 
determine validity and generalizability. Other tests including serum parameters and 
cardiopulmonary function and recovery, have been insufficiently tested in broad populations to 
determine utility. We did not find evidence on how diagnostic tests for ME\CFS vary by 
subgroups of the population or studies on which related conditions should be ruled out prior to 
making a ME\CFS diagnosis. Evidence suggests that carrying an ME/CFS diagnosis is 
associated with perceived stigma, financial instability, difficulty in social interactions and 
relationships, and a greater risk of receiving a psychiatric diagnosis. 

The challenge of diagnosing ME/CFS is evident by the diverse approaches of this literature. 
The lack of a clear etiology for ME/CFS the multisystem involvement of the syndrome, and its 
overlap with other chronic conditions contribute to the difficulty in diagnosing ME/CFS. Much 
research in this field focuses on discovering etiologies rather than testing diagnostic strategies. 
Articles that attempted to define an etiology on the basis of a biochemical marker or a particular 
physiologic test were not included in this review because the intent of these was to identify an 
etiology rather than understand how the specific test could distinguish patients that would 
respond to treatment. In addition to biomarker studies (cell function, immunologic, 
virologic/bacteriologic, hormonal, etc.), studies identified subgroups on the basis of exercise 
testing,39,40 cerebral blood flow as measured by arterial spin labeling,41 gait kinetics,42 impaired 
blood pressure variability/hemodynamic instability,43,44 bioenergetics (capacity to recover from 
acidosis),45 and many others. These studies did not, in general, report diagnostic testing 
outcomes such as ROC/AUC, sensitivity, specificity, or concordance and were therefore not 
included in the diagnostic testing section of this review. The studies on serum parameters and 
cardiopulmonary function/recovery that did meet the inclusion criteria were not adequately 
tested in a broad spectrum of patients to determine utility for distinguishing patients with 
ME/CFS compared with other patients with chronic and disabling conditions. 

One of the primary limitations in the literature about diagnostic tests was that very few 
studies included a validation cohort. Instead, these studies primarily evaluated a diagnostic test in 
a single initial population (a derivation cohort). Derivation studies are a necessary first step when 
attempting to achieve a valid diagnostic test, but also have inherent methodological problems. 
They often involve the use of cases and controls – two very distinct populations – in order to 
determine whether the test can distinguish between those two groups. If the test is capable of 
distinguishing between two distinct groups, then further testing uses populations that are more 
closely related (i.e. they have more overlap in terms of symptoms), in order to more rigorously 
test the diagnostic capability of a particular test. As such, the more rigorous diagnostic testing 
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studies will include a population for whom the clinician is likely to face diagnostic uncertainty, 
and then test how well the test does in classifying that population accurately. The studies 
identified for evaluation of diagnostic tests for ME/CFS fell into three main categories – those 
that evaluated a diagnostic test or a scale against a reference standard. In this case, the reference 
standard was typically one or more of several case definitions that have been published (CDC 
Holmes, 1988 and CDC Fukuda, 1994, Canadian ME/CFS definition, International Consensus 
Criteria for ME, etc.). A second group of studies evaluated how those case definitions compare 
with each other, and whether they identify the same or different populations. While this was not 
a distinct key question, it was felt to shed light on the evolving definition of ME/CFS and the 
difficulty with identifying a universally acceptable reference standard. The third groups of 
studies presented here are those that address harms of diagnosis. 

ME/CFS is a condition that lacks a universally accepted diagnostic (gold) standard, a 
criterion that defines the condition. The lack of gold standard poses significant challenges for 
evaluation of diagnostic tests, and yet this is a situation that arises commonly with conditions 
that are syndromes. A syndrome is a “combination of symptoms and signs which have been 
observed to occur together so frequently and to be so distinctive that they constitute a 
recognizable clinical picture.46 That is to say that they combination of findings is unusual so as 
not to be thought of as coincidence. In such situations, the traditional evaluation of a diagnostic 
test is more challenging. The ME/CFS literature is beginning to test diagnostic strategies but as 
yet has not presented data that would sufficiently differentiate the diagnosis of ME/CFS from 
other similar conditions in a population of patients with substantial diagnostic uncertainty. For 
example, a proposed test might sufficiently distinguish a patient with CFS from one without, but 
may not be able to distinguish between a patient with CFS and one with depression or 
rheumatoid arthritis – conditions that a clinician might be considering simultaneously and 
attempting to rule out in a patient who presents with fatigue. There were no studies that 
quantitatively compared the diagnostic concordance of two case definitions. Several studies 
attempted to demonstrate that ME, ME/CFS, and CFS case definitions identify different groups 
of people. Studies did this by identifying people who met one criteria but not the other.4,5,47-49 

Using this approach, it appears that the case definitions labeled as ME and ME/CFS select a 
population with more impairment, lower functioning, and higher symptom reporting compared 
with the case definitions labeled as CFS alone. Other studies compared subjects who met a 
definition of CFS with subjects who had other disease states and/or those comprising a normal 
control population.36-38 As expected, these studies demonstrated CFS subjects have lower 
functioning and higher symptom burdens than people from the general population. 

One systematic review compared case definitions for ME/CFS using a slightly different 
approach. This review summarized how the prevalence of ME/CFS in a population and the 
symptom burden for patients varies when using different case definitions.50 This study attempted 
to bring some consistency to case definitions for ME/CFS in the absence of a reference standard. 
Their inclusion criteria were broader than those for this review and similarly, they found that the 
validation studies were weak and heterogeneous. This group called for the community of 
ME/CFS researchers to prioritize research on treatments using existing case definitions (of 
which, they felt the CDC Fukuda, 1994 criteria had the most studies on validation and 
comparison with other measures, and was thought to be the most appropriate for clinical 
practice), rather than development of additional new case definitions.50 

Patients with ME/CFS report feeling stigmatized by their diagnosis in terms of financial 
stability, work opportunities, perceived judgments on their character, social isolation, and 
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interactions with the health care system. Compounding this is the substantial burden of 
misdiagnosis among this patient population. Two studies objectively identified prejudice and 
stereotypes towards patients with ME/CFS from members of the medical community; medical 
trainees and mental health practitioners make judgments about a patient’s condition based on the 
name it carries (ME, CFS, or other) and what treatment is being given. While these studies were 
descriptive and based on survey data, the results suggest valid concerns about the harm of 
labeling patients with a diagnosis of ME/CFS. These harms may reflect the chronic and disabling 
nature of this disease, combined with a lack of understanding about the diagnosis among the 
medical community and uncertainty about the etiology of ME/CFS. 

Thirty-six trials contributed to our understanding of the efficacy of interventions to treat 
ME/CFS. Although eight of the nine pharmacological trials were targeting an underlying 
pathophysiological dysfunction, most of the other interventions were targeting associated 
symptoms of the disease. Compared with usual care, support, relaxation, or adaptive pacing, 
strength of evidence was moderate with CBT for outcomes of fatigue and global improvement, 
and for GET for measures of function and global improvement. Strength of evidence was low for 
CBT for outcomes of function, quality of life, and employment, for GET on outcomes of fatigue. 
GET was also superior to fluoxetine on measures of function and fatigue (low strength), and 
rintalimod was superior to placebo on measures of exercise performance (low strength). For all 
other interventions and outcomes, strength of evidence was insufficient because these outcomes 
were either not reported, the study quality was poor, and/or the sample size was inadequate to 
provide a useful estimate. Immune modulators suggested potential improvement in symptoms 
including improved measures of exercise, fatigue, performance, activities of daily living, and 
reduced use of other medications for relief of ME/CFS symptoms, while one trial of an antiviral 
showed improved measures of fatigue. The benefit of homeopathy and L-carnitine preparations 
remain uncertain; improvement was found in some measures but not in other measures of the 
same outcome. Although adverse effects were not well reported across trials, GET was 
associated with a high number of reported adverse events and withdrawal rate in several trials. 

Determining the efficacy of interventions to treat ME/CFS was limited because most 
interventions were only evaluated in single studies with significant methodological limitations 
including small sample size. Additionally, outcomes were assessed using different methods and 
scales. None of the medications evaluated are FDA approved for this indication and two are not 
available in the US (rintatolimod, Isoprinosine). Although trials of immune modulating and 
antiviral medications suggested potential improvement in symptoms, some of these comparisons 
were of borderline statistical significance and other measures did not differ between groups. 
These trials used selective inclusion criteria beyond ME/CFS diagnostic criteria that may have 
enhanced their ability to detect treatment effects. Two trials of rintatolimod included only 
severely debilitated patients and a trial of valganciclovir included patients with elevated antibody 
titers. Trials of Isoprinosine, galantamine, hydrocortisone, immunoglobulin G, and fluoxetine 
indicated no significant improvement compared with placebo. 

Trials were generally designed as pilot studies at single centers and were small, with some 
enrolling fewer than 20 subjects in an arm. Some trials were primarily intended to measure 
intermediate outcomes, such as natural killer cell-mediated cytotoxicity,51 and were 
underpowered for the health outcomes relevant to this systematic review. While several fatigue 
and function outcomes were based on validated scales and measures, others were not, and the 
clinical significance of changes in scores over time are not clear. 
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The rationale for treating patients with medications that have antiviral or immunomodulatory 
properties is based on the association of ME/CFS with viruses and immunological abnormalities 
that may underlie or promote its pathogenesis.13,52-54 Although small trials of acyclovir,55 

immunoglobulin G,56,57 and Isoprinosine51 indicated no statistically significant differences 
between treatment and placebo groups for measures of fatigue, quality of life, or function, two 
trials of intravenous rintatolimod58,59 and a trial of oral valganciclovir60 suggested improvement. 
These trials differed from the earlier trials by using newer medications and applying selective 
inclusion criteria for participants that targeted patient subgroups based on clinical history of a 
likely viral onset of ME/CFS and high antibody titers60 or severe disability.58,59 In addition, the 
two rintatolimod trials were much larger than the others providing stronger statistical power to 
detect differences between groups. However, these studies are not definitive and are limited by 
inconsistencies in methods and findings, small numbers, methodological shortcomings, and lack 
of long term followup. 

Consistent with other systematic reviews, both CBT and GET were found to improve 
symptoms, primarily based on fatigue, function and global improvement outcomes, whereas 
evidence on other non-pharmacological interventions was inconclusive.61-64 Results need to be 
interpreted with caution given that studies often used multiple methods of evaluating their 
outcomes and several had mixed results on the same measure when comparing different tools. 
Although some of the studies attempted to measure adherence, inherent inaccuracies exist with 
self-reporting. Additionally, none of the studies reported time spent supine or other measures of 
inactivity given that lack of activity has been theorized as one of the factors perpetuating the 
symptoms. 

Harms were not well reported throughout all of the non-pharmacological and CAM 
interventions. Interestingly, there was an association between degree of function improvement 
and knowing if one was receiving distant healing therapy or not. Although a previous systematic 
review suggested that the placebo response in the treatment of CFS is lower (20%) than would be 
expected (30-50%),65 the results of the distant healing trial suggest that expectation theory, a 
patient’s expectation and belief of a positive or negative result, may influence the outcome.66 The 
harms associated with exercise were generally more implied than specifically stated in the 
exercise trials.67-70 In the combination trials, the greatest number of harms were in the GET arm 
of one trial,69 lowest adherence was in the exercise arm in another trial,68 and several trials had 
greatest withdrawal due to adverse events in the exercise arms.67,70 

One of the weaknesses of all of the intervention trials is the lack of subgroup analysis based 
on factors such as clinical features at baseline (extent of PEM, autonomic dysfunction, 
neurocognitive impairment, etc.), severity of disease, duration of disease, and patient 
demographics. Effectiveness and/or harms may differ between patient subgroups and given the 
small sample size of most of the trials, combining all patients may have lessened the effect size. 
A recent systematic review that compared different case definitions suggest that patients should 
be classified according to their severity and symptom patterns in order to optimally guide therapy 
and predict prognosis.50 

Concerning is that harms of interventions were generally non-specific and poorly described. 
The higher rates of refusing to repeat physiological testing implies significant harm in at least 
some of the participants.67 Several previous studies have found worsening effects with exercise 
and a survey sponsored by the ME Association found that patients believed that GET made more 
people worse compared with other treatments.71,72 One study comparing CBT with cognitive 
therapy, anaerobic exercise, or relaxation found that those patients who remained within their 
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energy envelope (avoided overexertion and under exertion by exerting a comfortable range of 
energy) had a significant improvement in mean fatigue and functioning scores regardless of 
treatment arm.73 

Applicability 
The applicability of our findings to real-world clinical settings is supported by several 

features of the body of literature we reviewed. First, we included all recognized case definitions
of ME/CFS in order to allow a broad representation of patients. Studies were conducted 
primarily in the United States or Western Europe and patients had a female predominance which
is consistent with clinical practice. Duration of symptoms, while not consistently reported, was 
broadly represented across studies. The interventions and comparators represented most of the
therapeutic modalities commonly used in clinical practice. 

There are however several features of this body of evidence that limit its generalizability to 
the broader population of patients with ME/CFS, including factors surrounding the diagnosis 
itself. Given that the condition is a syndrome with a constellation of symptoms and lacking a 
gold standard for diagnostic comparison, it is at inherent risk of bias by the opinion of experts. 
For example, experts have identified critical features of the condition including PEM, however 
current methods of testing, comparing, and monitoring this symptom are lacking. Many of the 
diagnostic studies have also been conducted in a referral based environment and lacking a 
spectrum of patients, some with and some without the disease. Patients tended to be white 
middle-aged women and it is unknown if the results are generalizable to other demographic 
populations. Most of the intervention trials are of small sample size, few treatments being 
evaluated in greater than one study, and rarely reporting baseline function or severity of illness. 
Patients from specialty clinics may represent a more severe form of the condition. Patients from 
rural centers or lacking insurance or finances may not have access to specialty clinics or clinical 
trials. Additionally, although most trials included patients based on the CDC (Fukuda, 1994) case 
definition, some included other diagnostic criteria. We elected to include trials using any pre-
defined case definition but recognize that some of the earlier criteria, in particular the Oxford 
(Sharpe, 1991) criteria, could include patients with 6 months of unexplained fatigue and no other 
features of ME/CFS. This has the potential of inappropriately including patients that would not 
otherwise be diagnosed with ME/CFS and may provide misleading results. Finally, given the 
heterogeneity in the outcomes evaluated and the methods of measuring the outcomes of interest, 
quantitative meta-analysis could rarely be performed, and comparison between studies is limited. 

Implications for Clinical and Policy Decisionmaking
The limitations in applicability as well as the limitations of the evidence base make it

difficult to draw firm conclusions with implications for clinical practice. Studies surrounding
aspects of diagnosis suggest that different case definitions introduce variability in the
characteristics of the population identified as having ME/CFS and that some of the case 
definitions will be more inclusive (including patients with overlapping conditions) whereas
others may be more specific but identify a smaller population with more severe forms of the
condition. No one tool has been adequately studied or identified to clearly discriminate between 
patients particularly when there is diagnostic uncertainty.

Most of the evidence available surrounding treatment is insufficient to draw conclusions. 
Because of limitations in the evidence base, we did not have high confidence in any of the 
findings from this review, and only had moderate confidence in the benefit of CBT (fatigue and 
global improvement) and GET (function and global improvement). In clinical practice, treatment 
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of ME/CFS often involves multiple concurrent therapies but we found few trials that compared 
one intervention to another or that compared a combination of concurrent therapies with another. 
The trial on valganciclovir, an antiviral medication pre-selected patients with an inciting febrile 
event with lymphadenopathy suggests improvement in fatigue in this population of ME/CFS 
while the trials on immune modulators, that included patients who were severely disabled, found 
some improvement in exercise capacity. Both CBT and GET showed improvement in most 
outcomes but the combination of CBT and GET has not been adequately studied (one trial) to 
determine if this is more effective than a single intervention. Subgroup analysis in the GET trials 
would help in identifying if there are specific patients who might have greater benefit or 
experience greater harm. With CAM interventions, homeopathy may have some benefit, 
however the variability of specific prescriptions between providers limits that ability to
determine what components provided benefit or harm. Similarly, L-carnitine preparations
showed benefit on some measures of fatigue and not on others. When multiple measures are used
for the same outcome, finding benefit on one scale but not on others draws the clinical
significance of the findings into question. Other interventions have not been adequately studied 
(single small trials, heterogeneity in outcomes measured) to guide clinical and policy decision 
making.

Across all intervention trials, heterogeneity in the population samples (different case
definitions used for inclusion), outcomes evaluated, and tools used to measure these outcomes,
limited the ability to synthesize data. Acceptance of a single case definition and development of
a core outcome set would aide in better studying the interventions to allow for more meaningful
guidance for clinicians, policy makers, and patients. 

Limitations of the Evidence Base 

What are the limitations of the evidence? 
The most important potential limitation of our review is that important studies whose

findings might influence clinical and policy decision making may not have been identified. We
conducted a comprehensive, broadly inclusive search that produced 5,902 study titles and
abstracts. Although we excluded non-English language studies and studies published before
1988, we do not believe that important studies of therapies used in current practice were missed;
the general consistency of our findings with other systematic reviews provides some assurance
that our review was not biased by our selection criteria. Our review focused on diagnostic
methods that provided data on a test’s utility in identifying patients with ME/CFS (ROC/AUC, 
sensitivity, specificity, concordance). Other testing strategies were not reviewed and may provide
further insight pertaining to methods of identifying patients with ME/CFS. To evaluate the
effectiveness and harms of interventions, we elected to include studies of 12 weeks or longer
duration due to the cyclical nature of the condition. Notably, often antiviral or antibiotic
medications are traditionally prescribed for a shorter duration and would not have been included
in our report. To account for this, we performed a concurrent search for antiviral therapies in the
treatment of ME/CFS and only found one additional trial of shorter duration that did not change
our results.55 We considered outcomes of overall improvement, fatigue, function, quality of life,
and employment, which we considered clinically significant and conducive to the systematic
review methodology. Given the breadth of symptoms in ME/CFS, we a priori elected to not
review symptom related outcomes except for fatigue. Some interventions may have revealed
benefit for other characteristics of ME/CFS and this review would not have identified these
outcomes. 

There may have been biased reporting of results in the literature such that only selected
studies were published and retrievable, and that published studies may have been affected by
conflicts of interest, outcome reporting bias or analysis reporting bias. Reporting bias and 
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conflicts of interest are concerns with any systematic review. We were not able to conduct
quantitative analyses to evaluate the possibility of publication bias for our findings because of
the heterogeneity across studies in our review, and in many cases the lack of key information
needed to perform quantitative syntheses, generally precluded meaningful comparison of effect
sizes. Mitigating against the likelihood of publication bias in our review, however, is the fact that
the majority of studies in our review were small (most <100 patients, many <50) and most
reported no significant effect of the intervention. Publication bias typically results in selective
publication of larger studies and/or those with positive findings, and studies biased by conflict of
interests would also be more likely to report positive findings. We also conducted gray literature
searches to look for unpublished data and did not find evidence of unreported studies. We did not
have access to study protocols, such that our assessment of outcome and analysis reporting bias
were limited. However, the limited and vague reporting of harms in many studies may suggest
outcome reporting bias for these outcomes.

The main limitation of the evidence base in our review was poor study quality. Most trials
did not specify randomization method, did not conceal allocation, and did not mask outcomes
assessment. Most studies were small and many were underpowered to detect significant
differences. Studies were also highly variable in terms of methods used to measure outcomes
limiting our ability to combine or compare results across studies. 

Future Research 

What are the future research needs for definition, diagnosis, and 
treatment of ME/CFS? 

Future studies evaluating the diagnostic capability of instruments for the identification of 
ME/CFS should include populations that include a broad range of people with a full complement 
of conditions that require clinical distinction from ME/CFS, such as fibromyalgia and 
depression. Thus, the ideal diagnostic test for ME/CFS would adequately distinguish between 
ME/CFS and these conditions. Additionally, studies should report statistics on how well a 
particular measure distinguishes a group with ME/CFS from a group that does not meet these 
criteria – using concordance and the net reclassification index. For physiological and metabolic 
testing, selection of a broader spectrum of patients as a comparative group is needed rather than 
healthy controls.

To inform clinical practice and policy, it would be ideal if future intervention studies
consistently used an agreed upon single case definition to reduce variability in the patient
samples. Trials should use multicomponent treatments, larger sample sizes, with power 
calculations and more rigorous adherence to methodological standards for clinical trials or
observational studies,. Given the cyclical nature of the condition, followup periods greater than
one year would be optimal to determine the effectiveness over time. Given the plethora of
outcome measures development of a set of core outcomes including more patient-centered 
outcomes such as quality of life, employment, and time spent supine versus active, would help
guide research and facilitate future data syntheses. Reporting of information about
cointerventions, the timing of studied interventions in relation to other interventions, and
adherence to interventions would improve the applicability of study findings. Similarly,
stratification of findings by patient characteristics (e.g., baseline severity, comorbidities,
demographics) would help determine the applicability of different interventions for specific
patients and situations. It is particularly important for future studies to report findings according 
to the cardinal features of ME/CFS such as PEM, neurocognitive status, and autonomic function 
as treatment choices may differ for subsets of the population. Clearly reporting harms
particularly surrounding exercise testing and treatment for specific subgroups may help identify 
patients more negatively affected by these interventions. 
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Conclusions 
Multiple case definitions for ME/CFS exist with those that require symptoms of PEM, 

neurological impairment, and autonomic dysfunction representing a more severe form of the 
condition. No current diagnostic tool or method has been adequately tested to identify patients 
when diagnostic uncertainty exists. Although CBT and GET have shown benefit in some 
measures of fatigue, function, and global improvement, most other interventions have 
insufficient evidence to direct clinical practice. GET appears to be associated with harms in some 
patients whereas the negative effects of being given a diagnosis of ME/CFS appear to be more 
universal. 
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Introduction
 

Background
 
Myalgic encephalomyelitis (ME) and/or chronic fatigue syndrome (CFS) is a condition 

characterized by chronic and disabling fatigue as well as various additional manifestations 
including pain, sleep disturbance, neurological and cognitive changes, motor impairment, and 
altered immune and autonomic responses.1-3 Experts consider post-exertional malaise (PEM) and 
memory or concentration problems critical components.4 

The term ME was first used in the 1930s after an outbreak of neuromyesthenia and CFS was 
first coined in the 1980s.5-7 Attempts to describe the condition based on possible underlying 
etiologies led to additional terms including post viral fatigue syndrome and chronic fatigue 
immune dysfunction syndrome.1,3,5,6 The most recent international consensus report advocates 
moving away from the term CFS in favor of ME to better reflect an underlying pathophysiology 
involving widespread inflammation and neuropathology, and to embrace the two terms as 
synonymous.2 However, others believe that ME is a subset of CFS and represents a more severe 
form of the same disease.4 Some feel that the lack of specificity surrounding the name, CFS, may 
delegitimize and negatively characterize the condition, and stigmatize patients.8 For this review, 
ME and CFS will be used synonymously (ME/CFS) and will include the populations(s) studied 
under either of these terms, recognizing that issues regarding terminology are currently 
unresolved. 

Uncertainty persists regarding the etiology and whether the condition reflects a single 
pathologically discrete syndrome, subsets of the same illness, or a nonspecific condition shared 
by other disease entities. Some suggest that an inciting event triggers an immune response and 
promotes immune and/or neuroendocrine dysregulation that perpetuates the body’s response and 
symptom experience that becomes ME/CFS.9,10 Viral etiologies have been predominantly studied 
based on the observation that the majority of patients report a sudden onset of symptoms 
associated with a preceding febrile illness and enlarged lymph nodes. However, no specific virus 
or other infectious agent has been identified, and not all patients experience a preceding febrile 
illness.9 Numerous studies have attempted to identify risk factors for developing ME/CFS but a 
systematic review in 2008 of 11 studies that assess multiple predictors found no evidence of any 
definitive factors.11 This review is not intended to address the question of etiology nor 
underlying factors that lead to the onset or perpetuation of ME/CFS but rather to focus on the 
diagnosis and treatment of this syndrome. 

Currently, diagnosing a patient with ME/CFS relies on the use of a set of clinical criteria 
(case definitions) to distinguish ME/CFS from other conditions that may also present with 
fatigue. There are currently eight published case definitions that have evolved since the first one 
was published by the Centers for Disease Control and Prevention (CDC) in 1988,6 all of the 
definitions include persistent fatigue not attributable to a known underlying medical condition, as 
well as additional clinical signs and symptoms that do not all need to be present to establish the 
diagnosis.4 As yet, none of them has been accepted as a reliable “gold standard”. As with other 
medical syndromes that involve a multitude of symptoms and lack a definitive diagnostic test, 
differentiating one disease state from another similar or overlapping condition becomes a 
challenge. Some clinicians are reluctant to diagnose ME/CFS believing that the diagnosis will 
harm the patient or that the patient be inappropriately labeled.12 This makes the prevalence of 
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ME/CFS difficult to assess.13,14 The CDC reported a U.S. prevalence rate of 0.3 percent 
corresponding to over 1,000,000 adults.15 By using different case definitions, the rate may be as 
high as 2.5 percent.5,16 A recent systematic review found that when using the same case 
definition (CDC Fukuda, 1994), the prevalence was higher when determined by self report 
(3.28%; 95% confidence interval [CI], 2.24 to 4.33) compared with clinical assessment (0.76%; 
95% CI, 0.23 to 1.29).17 ME/CFS is more common among women with the average age of 
diagnosis between 30 and 40 years.13 Childhood ME/CFS is uncommon and although symptoms 
may be similar, prognosis appears to be different.18,19 Although the natural history is not well 
studied, symptoms and disability in adults tend to persist over time,20 and although 40 percent (8-
63%) of adult patients improve over time, only 5 percent (0-31%) fully recover21 in contrast to 
childhood studies that suggest that over 50 percent of patients will recover within 6 months.19 

Economic impact is considerable with most adult patients never returning to work.9,21 

Currently there are no medications for the treatment of ME/CFS approved by the U.S. Food 
and Drug Administration (FDA), but many have been used ‘off-label’ (without review and 
approval), and some have been obtained from other countries and are not currently approved for 
any indication in the United States (i.e., Isoprinosine, rintatolimod). In a survey by the FDA, 
patients identified treatments that fell into two broad categories, those intended to treat the 
underlying cause of the disease and those targeting specific symptoms.22 Medications to treat 
underlying causes include immune modulators and antiviral and antibiotic medications. 
Interventions targeting symptoms include medications to treat pain, fatigue, autonomic 
dysfunction, and sleep dysfunction, and non-drug therapies such as yoga, exercise techniques, 
counseling on pacing strategies, and mental exercises.22 In practice, there are wide variations in 
the clinical management of patients, and many patients receive a multifaceted approach to 
treatment. 

The variable symptomatology of ME/CFS, lack of a clearly identifiable etiology and disease 
process, and no accepted diagnostic tests or treatments have challenged researchers and 
clinicians in their attempts to better understand the condition and treat patients. This systematic 
review was commissioned by the Office of Disease Prevention (ODP) at the National Institutes 
of Health (NIH) to inform a Pathways to Prevention Workshop on ME/CFS. This review 
summarizes the research on diagnosis and treatment of ME/CFS including the methods and 
criteria used to diagnose ME/CFS, their utility in clinical practice, the harms associated with 
carrying a diagnosis of MECFS, and the evidence on treatment effectiveness and associated
harms. It identifies areas of future research needed to better inform the diagnostic process and
treatment strategies. This report is not intended to be used or likely to be useful to develop
criteria for disability or insurance. 

Scope of Review and Key Questions 
This topic was nominated for review by the NIH and focuses on diagnosis and treatment for 

ME/CFS. The analytic framework (Figure 1) and key questions used to guide this review are 
shown below. The analytic framework shows the target populations, interventions, and health 
outcomes we examined, with numbers corresponding to the key questions. 
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Figure 1. Analytic framework 

The following key questions are the focus of the report:
 
Key Question 1. What methods are available to clinicians to diagnose ME/CFS and how do the
 
use of these methods vary by patient subgroups?
 

Key Question1a. What are widely accepted diagnostic methods and what conditions are 
required to be ruled out or excluded before assigning a diagnosis of ME/CFS ? 
Key Question 1b.What is the accuracy and concordance of diagnostic methods? 
Key Question 1c. What harms are associated with diagnosing ME/CFS? 

Key Question 2a. What are the (a) benefits and (b) harms of therapeutic interventions for patients 
with ME/CFS and how do they vary by patient subgroups? 

Key Question 2c. What are the characteristics of responders and non-responders to 
interventions? 

Methods 
This systematic review follows the methods of the Agency for Healthcare Research and 

Quality (AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews 
(hereafter “AHRQ Methods Guide”).23 

Topic Development and Refinement 
The initial key questions were developed in conjunction with the NIH and AHRQ, and 

revised with input from a Technical Expert Panel (TEP) convened for this report. The TEP 
consisted of experts in six disciplines and two patients who disclosed no conflicts of interest that 
precluded participation. The TEP did not contribute to reviewing the evidence or writing of the 
report. 

With input from the TEP, the NIH, and AHRQ, the final protocol was developed and posted 
on the AHRQ web site on May 1, 2014 at: http://effectivehealthcare.ahrq.gov/index.cfm/search-
for-guides-reviews-and-reports/?productid=1906&pageaction=displayproduct. The protocol was 
also registered in the PROSPERO international database of prospectively registered systematic 
reviews.24 
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Literature Search Strategy 
A research librarian conducted searches in Ovid MEDLINE (1988 to November 2013), 

PsycINFO (1988 to January 2014), the Cochrane Central Register of Controlled Trials and 
Cochrane Database of Systematic Reviews (through November 2013), and the Database of 
Abstracts of Reviews of Effects and the National Health Sciences Economic Evaluation 
Database (through the 4th quarter 2013) see Appendix A for full search strategies. Searches were 
supplemented with hand-searches of reference lists of relevant studies. In addition, scientific 
information packets were requested from drug and device manufacturer who potentially had data 
on the use of medications or devices for ME or CFS, who had the opportunity to submit data 
using the portal for submitting scientific information packets on the Effective Health Care 
Program Web site. Seventeen submissions were received. Library searches will be updated while 
the draft report is under external review. 

Process for Study Selection 
Criteria for inclusion and exclusion of studies was developed based on the key questions and 

the populations, interventions, comparators, outcomes, timing, types of studies, and setting 
(PICOTS) approach (Appendix B). Papers were selected for review if they were about diagnosis 
or treatment of ME or CFS in adult populations, were relevant to a key question, and met the 
prespecified inclusion criteria. Studies of nonhuman subjects and studies with no original data 
were excluded. Abstracts were reviewed by two investigators for inclusion for each key question. 
Full-text articles were obtained for all studies that either investigator identified as potentially 
meeting inclusion criteria. Two investigators independently reviewed all full-text articles for 
final inclusion. Inclusion was restricted to English language articles. A list of the included 
studies can be found in Appendix C; excluded studies can be found in Appendix D, with 
primary reasons for exclusion. Discrepancies were resolved through discussion and consensus, 
with a third investigator making the final decision if necessary. 

Population and Conditions of Interest
For Key Question 1, symptomatic adults, ages 18 years or older, with fatigue were included. 

For Key Question 2, adults, ages 18 years or older, diagnosed with ME, CFS, or both by 
fulfilling criteria from at least one of the case definitions and without another underlying 
diagnosis were included. To minimize heterogeneity in patient populations, we did not include 
studies in which patients who may have met criteria for ME/CFS were included as part of a 
broader grouping of an overlapping condition (i.e., depression, fibromyalgia). 

Interventions and Comparisons/Study Designs
For Key Question 1, studies were included if they evaluated any diagnostic test and compared it
to a reference standard. Because there is no single accepted definition for ME/CFS and therefore
no ‘gold standard’, any of the eight case definitions published since 1988 were used. Case
definitions were reviewed in order to interpret studies that defined populations according to 
different definitions and studies that compared case definitions were also included. Measures of
diagnostic accuracy and concordance were considered. Diagnostic accuracy is a measure of how 
well the model can separate those who do and do not have the disease of interest and is measured 
by the model’s concordance statistic or c-stat. The c-stat is determined by the area under the 
receiver operator curve, a plot of sensitivity (true positive rate) versus 1-specificity (false-
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positive rate). Perfect discrimination is a c-stat of 1.0 and occurs when all cases attain higher risk 
scores than all non-cases. A c-stat of 0.5 would result from chance alone. An acceptable level of 
discrimination is considered as ≥0.70 and <0.80, excellent ≥0.80 and <0.90, and outstanding 
≥0.90.25 Concordance refers to how well two tests agree. For harms of diagnosis, studies that
evaluated harms by surveys, qualitative interviews, or trials designed to identify perceptions of
diagnosis or treatment for ME/CFS. 

For Key Question 2, randomized trials comparing medication management (immune 
modulators, beta blockers, antidepressants, anxiolytics, stimulants, other), counseling and 
behavior therapy, graded exercise programs, and complementary and alternative medicine 
(CAM) approaches (acupuncture, relaxation, massage, other) with placebo, no treatment, usual 
care, or other active interventions, including combination therapies and head-to-head trials were 
included. For harms, cohort studies with control groups were also included. 

Outcomes 
For Key Question 1, outcomes of diagnostic accuracy or concordance were considered 

including sensitivity, specificity, positive predictive value, negative predictive value, positive 
likelihood ratio, negative likelihood ratio, C-statistic, receiver operator curve (ROC) and area 
under curve (AUC), net reclassification index, concordance, and any potential harm from 
diagnosis (such as psychological harms, labeling, risk from diagnostic test, misdiagnosis). 

For Key Question 2, outcomes were included if patient-centered and included overall 
function (i.e., 36-item Short Form Survey [SF-36]), quality of life, days spent at work or school, 
proportion working full- or part-time, and fatigue (Multidimensional Fatigue Inventory 20-item 
[MFI-20] or similar). Individual symptom-based outcomes were excluded. Included harms were 
withdrawals, withdrawals due to harms, and rates of harms due to interventions. 

Timing
There was no duration or timing restriction on studies included for Key Question 1. 
Intervention studies, for Key Question 2, must have a minimum duration of 12 weeks of 

treatment to be included given the cyclical nature of the condition characterized by an 
intermittent pattern of relapse and remission.26 

Setting
Studies for all Key Questions had to be conducted in a clinical setting or a setting that was 

generalizable to clinical practice settings. Studies conducted with in-patients or institutionalized 
individuals were excluded. 

Data Extraction and Data Management 
The following information was extracted from included studies into evidence tables: study 

design, setting, inclusion and exclusion criteria, population characteristics (including sex, age, 
race, and co-morbidities), sample size, duration of followup, attrition, intervention 
characteristics, case definition used for diagnosis, duration of illness, and results. Data extraction 
for each study was performed by two investigators: the first investigator extracted the data, and 
the second investigator independently reviewed the extracted data for accuracy and 
completeness. 
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For studies of diagnostic accuracy and concordance, when reported, we extracted relative 
measures of risk (relative risk [RR], odds ratio [OR], hazards ratio [HR]), ROC, and AUC. The 
area under the receiver operating characteristic (AUROC), which is based on sensitivities and 
specificities across a range of test results, is a measure of discrimination, or the ability of a test to 
distinguish people with a condition from people without the condition.27,28 An AUROC of 1.0 
indicates perfect discrimination, and an AUROC of 0.5 indicates complete lack of 
discrimination. Interpretation of AUROC values between 0.5 and 1.0 is somewhat arbitrary, but 
a value of 0.90 to 1.0 has been classified as excellent, 0.80 to <0.90 as good, 0.70 to <0.80 as 
fair, and <0.70 as poor. 

Individual Study Quality Assessment 
The quality of each study was assessed based on predefined criteria adapted from methods 

proposed by the U.S. Preventive Services Task Force. The criteria used are consistent with the 
approach recommended by AHRQ in the AHRQ Methods Guide.23 The term “quality” was used 
rather than the alternate term “risk of bias;” both refer to internal validity. Two investigators 
independently assessed the quality of each study. Discrepancies were resolved through 
discussion and consensus, with a third investigator making the final decision if necessary. 

To determine the quality of each study evaluating diagnostic tests, we used questions from 
the AHRQ Methods Guide for Medical Test Reviews and adapted them to improve their clinical 
relevance to ME/CFS.29 Quality was based on whether the study evaluated a representative 
spectrum of patients, whether it enrolled a random or consecutive sample of patients meeting 
prespecified criteria, whether it used a credible reference standard, whether the same reference 
standard was applied to all patients, whether the reference standard was interpreted 
independently from the test under evaluation, and whether thresholds were prespecified.23,30,31 

Descriptive papers that compared diagnostic criteria and reported harms were not quality rated. 
The quality of intervention trials was based on the methods used for randomization, 

allocation concealment, and blinding; the similarity of compared groups at baseline; maintenance 
of comparable groups; adequate reporting of dropouts, attrition, crossover, adherence, and 
contamination; loss to followup; the use of intent-to-treat analysis; and ascertainment of 
outcomes.23,31 

Following assessment of individual quality criteria, individual studies were rated as “good,” 
“fair,” or “poor” quality, as defined below.23,29 

Good-quality studies are considered likely to be valid. Good-quality studies clearly describe 
the population, setting, interventions, and comparison groups; use a valid method for allocation 
of patients to interventions; clearly report dropouts and have low dropout rates; use appropriate 
methods for preventing bias; assess outcomes blinded to intervention status; and appropriately 
measure outcomes and fully report results. 

Fair-quality studies have some methodological deficiencies, but no flaw or combination of 
flaws judged likely to cause major bias. The study may be missing information, making it 
difficult to assess its methods or assess limitations and potential problems. The fair-quality 
category is broad, and studies with this rating vary in their strengths and weaknesses: the results 
of some fair-quality studies are likely to be valid, while others are probably invalid. 

Poor-quality studies have significant flaws that may invalidate the results. They have a 
serious or “fatal” flaw in design, analysis, or reporting; large amounts of missing information; or 
discrepancies in reporting. The results of these studies are judged to be at least as likely to reflect 
flaws in the study design as true effects of the interventions under investigation. Poor-quality 
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studies were not excluded a priori, but they were considered to be the least reliable studies when 
synthesizing the evidence, particularly when discrepancies between studies were present. For 
detailed quality assessment criteria see Appendix E. 

Assessing Research Applicability 
Applicability is defined as the extent to which the effects observed in published studies are 

likely to reflect the expected results when a specific intervention is applied to the population of 
interest under “real-world” conditions.23 It is an indicator of the extent to which research 
included in a review might be useful for informing clinical and/or policy decisions in specific 
situations. Applicability depends on the particular question and the needs of the user of the 
review. There is no generally accepted universal rating system for applicability. In addition, 
applicability depends in part on context. Therefore, a rating of applicability (such as “high” or 
“low”) was not assigned because applicability may differ based on the user of this review. 
Rather, factors important for understanding the applicability of studies were recorded, such as 
how similar patients were to the population of interest, how large the sample size was, and the 
characteristics of the clinical setting.32 The funding source for treatment trials was also recorded. 

Data Synthesis 
Results of diagnostic accuracy studies (such as creating summary AUROCs) were not 

quantitatively pooled due to differences in methods, case definitions, and heterogeneity in the 
outcomes. Instead, descriptive statistics were used, such as the median sensitivity and specificity 
at specific cutoffs and reported AUROCs, along with associated ranges, and calculated positive 
and negative likelihood ratios based on the median sensitivities and specificities. For the results 
of intervention trials, the appropriateness of meta-analysis was determined by considering the 
internal validity of the studies and the heterogeneity among studies in design, patient population, 
interventions, and outcomes. Appropriate measures were chosen based on the type of data for 
meta-analysis, according to the guidance for the Evidence-based Practice Center program.33 

Random-effects models were used to estimate pooled effects, except when only two studies were 
available we chose not to pool the results.34 We calculated pooled RR where the data were 
reported as proportions of dichotomous outcomes (e.g., proportion with improvement in 
intervention and control groups). For continuous outcomes, we calculated pooled weighted mean 
differences using the means and standard deviations (SDs) (e.g., mean change in function based 
on a scale). The Q statistic and the I-squared statistic (the proportion of variation in study 
estimates due to heterogeneity) were calculated to assess heterogeneity in effects between 
studies.35,36 When statistical heterogeneity was found, we explored the reasons by using 
subgroup analysis. In meta-analysis, we combined RRs and ORs for such outcomes. 

Grading the Body of Evidence for Each Key Question 
The overall strength of evidence was assessed for each key question and outcome in 

accordance with the AHRQ Methods Guide.23,29 Strength of evidence was based on the overall 
quality of each body of evidence, the study limitations (graded low, moderate, or high); the 
consistency of results between studies (graded consistent, inconsistent, or consistency unknown 
when only one study was available); the directness of the evidence linking the intervention and 
health outcomes (graded direct or indirect); the precision of the estimate of effect, based on the 
number and size of studies and CIs for the estimates (graded precise or imprecise); and whether 
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reporting bias was suspected (graded suspected or undetected). There was no way to formally 
assess for publication bias due to small number of studies, methodological shortcomings, or 
differences across studies in designs, measured outcomes, and other factors. For a more detailed 
description of the categories used see Appendix F. Studies included to answer Key Question 1 
were not formally evaluated for the strength of evidence, but key concepts of strength of 
evidence are discussed. 

The strength of evidence was rated for Key Questions 2 using the four categories 
recommended in the AHRQ Methods Guide:23,29 A “high” grade indicates high confidence that 
the estimate of effect lies close to the true effect for this outcome. The body of evidence has few 
or no deficiencies and the findings are stable (i.e., another study would not change the 
conclusions). A “moderate” grade indicates moderate confidence that the estimate of effect lies 
close to the true effect for this outcome. The body of evidence has some deficiencies and 
findings are likely to be stable, but some doubt remains. A “low” grade indicates low confidence 
that the estimate of effect lies close to the true effect for this outcome. The body of evidence has 
major or numerous deficiencies (or both) and additional evidence is needed before concluding 
either that the findings are stable or that the estimate of effect is close to the true effect. An 
“insufficient” grade indicates inability to estimate an effect, or no confidence in the estimate of 
effect for this outcome. No evidence is available or the body of evidence has unacceptable 
deficiencies, precluding reaching a conclusion. 

Peer Review and Public Commentary 
Experts in ME/CFS, individuals representing important stakeholder groups, and TEP 

members have been invited to provide external peer review of this systematic review. The 
AHRQ Task Order Officer and a designated Evidence-based Practice Center Associate Editor 
will also provide comments and editorial review. To obtain public comment, the draft report will 
be posted on the AHRQ web site for 4 weeks. A disposition of comments report detailing the 
authors' responses to the peer and public review comments will be made available after AHRQ 
posts the final systematic review on the public web site. 
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Articles excluded (n = 843) 
Excluded because the study does not address a Key 
Question or meet inclusion criteria, but full-text pulled 
to provide background information=301 
Wrong population=76 
Wrong intervention=9 
Wrong outcomes=84 
Wrong study design=131 
Wrong publication type =157 
Foreign language=1 
Inadequate duration=57 
Systematic review not meeting requirements= 27 

  
 

Abstracts of potentially relevant articles identified through MEDLINE, 
PsycINFO, Cochrane*, and other sources† (n = 5,902) 

Excluded abstracts and background 
articles (n = 4,988) 

Full text articles reviewed for relevance to 
Key questions (n = 914) 

Final included studies‡: 64 
(71 publications) 

Treatment (KQ 2): 
Diagnosis (KQ 1) §,36 ║ 

Medication: CBT: CAM: Exercise: Combination: 
28 9 14 7 6 5 

CAM = complementary alternative medicine; CBT = cognitive behavioral therapy; KQ = key question. 
*Cochrane databases include the Cochrane Central Register of Controlled Trials, Database of Abstracts of Reviews of Effects, 
Health Technology Assessment, National Health Sciences Economic Evaluation Database, and the Cochrane Database of 
Systematic Reviews.
†Identified from reference lists, hand searching, suggested by experts, etc.
‡Studies that provided data and contributed to the body of evidence were considered ‘included’. 

Results 
Results of Literature Searches 

Results of the literature search and selection process are summarized in the literature flow 
diagram (Figure 2). Database searches results in 5,902 potentially relevant articles. After dual 
review of abstracts and titles, 914 articles were selected for full-text review. After dual review of 
full text articles, 64 studies (in 71 publications) were included. Data extraction and quality 
assessment tables for included studies by key question are available in Appendixes G and H. 

Figure 2. Literature flow diagram 
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§ Studies may have more than one published article, this number indicates the number of unique studies included; there were a
 
total of 43 articles included.
 
║Studies may have provided data for more than one treatment area.
 

Description of Included Studies 
Of the 64 studies included in this review, 28 observational studies addressed Key Question 1 
pertaining to aspects of diagnosis. Most were of fair-quality, enrolled predominantly female 
patients, had small sample sizes, and were conducted in the United States and Western Europe. 
Thirty-six randomized trials were included for Key Question 2, addressing the benefits and 
harms of interventions to treat ME/CFS (9 for medications, 14 for counseling and behavioral 
therapies, 7 for CAM, and 6 for exercise, including 5 comparing interventions). Most were of 
fair- or poor-quality, enrolled predominantly female patients from ME/CFS specialty clinics 
based on the CDC (Fukuda, 1994) or Oxford (Sharpe, 1991) case definition, had small sample 
sizes, and were conducted in the United States and Western Europe. 

Key Question 1 

What methods are available to clinicians to diagnose ME/CFS and how do 
the use of these methods vary by patient subgroups? 

Key Points 
•	 No studies using adequate sizes and spectrums of patients evaluated a diagnostic test for 

ME/CFS and no studies demonstrated an accurate and reliable method for identifying 
patients and subgroups of patients with ME/CFS. 

•	 Several studies identified measures that appear to distinguish ME/CFS patients in 
individual studies, however none of these findings have been validated in other studies or 
in a second population. 

•	 One good-quality study conducted in a broad but small spectrum of patients found that 
the artificial neural network test using a combination of 24 symptoms had good 
sensitivity, specificity, and accuracy. CFS symptoms with greatest single-item accuracy 
were acute onset of fatigue and sore throat. Further testing in populations with more 
diagnostic uncertainty is necessary to validate that these 24 symptoms can discriminate 
between patients with ME/CFS and those without the condition. 

Detailed Synthesis 
Eleven cross-sectional and longitudinal studies with comparison groups evaluated methods 

currently used to diagnose ME/CFS and provided data on discriminative value (ROC/AUC), 
sensitivity/specificity, or concordance of diagnoses (Appendix G1).37-47 One study met criteria 
for good-quality,38 nine for fair-quality,39-47 and one for poor-quality37 (Appendix H1). The 
studies were conducted in the United States40,41,45-47 and western Europe,37-39,42-44 were generally 
small (range: 25-798, with only one study enrolling >200 participants) and predominately 
enrolled women (43-100% female when reported). Major limitations of studies included fewer 
than 50 total subjects,37,42-47 recruitment from specialty clinics,38,45,46 lack of clear blinding to the 
reference standard result,37-47 and compared cases with either healthy or non-fatigued 
controls.37,39,42-46 Several studies used the same or very similar study populations to report on 
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different outcomes, recruiting from CFS self-help groups,42-44 physician referral,45,46 or a 
community sample outside Chicago.40,41 

Overall the identified studies lacked robustness in evaluating diagnostic tests for ME/CFS. 
They were of small size and, with two exceptions, evaluated populations that consisted of 
ME/CFS cases and healthy controls rather than a broader spectrum of patients. Only one study 
used a population with overlapping symptoms and tested a strategy for diagnosis in both a 
derivation and a validation cohort.38 While one tool, the artificial neural network, reported good 
sensitivity, specificity, and accuracy in a small derivation and validation cohorts,38 it needs to be 
tested in broader populations with appropriate diagnostic uncertainty to further assess its 
diagnostic value. All other tests including serum markers and cardiopulmonary measures have 
not been adequately studied to determine their diagnostic usefulness in ME/CFS. 

Biomarkers as Diagnostic Tests
All four of the studies of biomarkers were poor-quality and small (sample size range: 25-42); 

three utilized the same CFS self-help group population in Germany.42-44 These studies evaluated 
the ability of serum parameters to identify ME/CFS versus healthy controls, and reported on the 
AUC for these measures. The tests included hypothalamic-pituitary axis testing (cortisol 
response to dexamethasone suppression test),43 insulin tolerance testing and adrenocorticotropin 
hormone (ACTH), plasma and salivary cortisol responses to insulin injection,42 pro-
inflammatory cytokine response to standardized psychological stress,44 and RNase L-isoforms.37 

Three of the small biomarker studies from the same group of investigators,42-44 found that 
biochemical responses to stimuli were abnormal in the ME/CFS group compared with healthy 
controls. The morning plasma and salivary cortisol responses to low-dose overnight 
dexamethasone suppression testing were significantly lower in the ME/CFS group versus 
controls (F=12.16, p=0.003 for morning cortisol, F=11.51, p=0.001 for salivary free cortisol); 
this finding was consistent when comparing the logAUC (total) between groups.43 The AUC of 
ACTH response to insulin tolerance testing was significantly associated with reported duration of 
symptoms (F=4.92, p=0.03); but there were no differences between ME/CFS patients and 
controls for plasma total and salivary free cortisol (F=0.73, p=0.4; F=2.12, p=0.15).42 Response 
to stress was tested using the Trier Social Stress Test (TSST), a standardized psychological stress 
test, and found an inverted pro-inflammatory cytokine response for ME/CFS subjects compared 
with controls; ME/CFS subjects’ levels of IL-6 and TNF-α decreased at 10 minutes and returned 
to normal by 60 minutes, whereas the IL-6 and TNF-α levels for controls increased at 10 minutes 
and returned to normal at 60 minutes (IL-6 F=3.93, p=0.03; TNF-α F=4.64, p=0.02).44 ACTH 
response also varied between the groups, but cortisol did not (AUC for ACTH response curve 
F=6.34, p=0.02; AUC for plasma cortisol F=0.1, p=0.91; AUC for salivary cortisol F=1.03, 
p=0.32).44 The fourth of these biochemical studies evaluated the sensitivity and specificity of 
RNase L levels in peripheral blood mononuclear cells for discrimination of ME/CFS subjects 
from controls; the ratio of RNase L isoforms at a cutoff of 0.4 had a sensitivity of 0.91 and 
specificity of 0.71; other thresholds results in lower sensitivity and specificity.37 Although these 
tests were able to distinguish between healthy controls, without testing in a broader spectrum of 
patients including those with overlapping features, the usefulness remains uncertain. 

Self-Reported Symptom Scales as Diagnostic Tests
Three small, fair-quality studies that reported on cortisol testing also reported the AUC 

values for the MFI-20, the Hospital Anxiety and Depression Scale (HADS), the Symptom 
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Checklist 90, Revised (SCL-90-R) and the Sickness Impact Profile 8-item (SIP-8) using 
essentially the same patient population and found that all measures were significantly different 
between ME/CFS cases and healthy controls (no medications, no current/lifetime psychiatric 
symptoms or disorders).42-44 While AUCs were different, these studies do not further the 
diagnostic strategy for ME/CFS because of their methodological limitations: small size; case-
control design; unclear recruitment methods, and unclear reporting of attrition and blinding 
(Appendix H1). These results show that patients with ME/CFS have more depression, anxiety, 
and decreased functionality in several other domains; but because the comparison population 
consisted of healthy controls there is no evidence that these tests could adequately distinguish a 
ME/CFS population from another population of depressed, anxious, or medically ill patients. 
Overall, it is unclear whether these measures could diagnose ME/CFS if used by themselves (in 
the absence of the clinical criteria), because alone these measures do not satisfy the multiple 
symptom domains that currently comprise the syndrome of ME/CFS. 

Two studies evaluated the ability of existing symptom scales to identify ME/CFS or to 
correlate with specific aspects of the diagnostic criteria such as disability or fatigue, in hopes of 
providing a more standard assessment tool for use in diagnosing ME/CFS. A fair-quality small 
study of 24 ME/CFS patients and 84 healthy controls, evaluated the SF-36, the CDC Symptom 
Inventory, and the MFI-20 for identifying ME/CFS subjects who met the disability criterion for 
the 2005 Reeves criteria.48 The MFI-20 had reasonable sensitivity for the Reeves fatigue criteria 
but poor specificity (0.95 and 0.27 respectively); none of the AUCs for the MFI-20 were above 
0.90.40 In this study, the CDC Symptoms Inventory had poor sensitivity and specificity, as did 
the SF-36 subscales of physical functioning, role physical, social functioning, and role-emotional 
(none with AUC, sensitivity, or specificity above 0.90).40 

In a subsequent paper, also fair-quality, the SF-36 was further evaluated using two different 
ME/CFS populations – 32 ME/CFS patients recruited from the community and 114 recruited 
from tertiary care – and 47 non-fatigued controls. Similar to the previous findings, none of the 
AUCs for the community-based ME/CFS population were above 0.90, whereas three AUCs for 
subscales of the SF-36 in the tertiary care CFS population were close to or above 0.90 (vitality, 
role-physical, and general health all had AUC of 0.91; social functioning had AUC of 0.87). 
Additional analysis focused on vitality, role-physical, and social functioning to determine cutoffs 
and assess whether the use of combinations of scales could identify ME/CFS subjects in both the 
community and the tertiary care samples as distinguished from healthy controls. They 
determined that meeting the cutoffs for two or more of these three subscales could be used to 
designate substantial reductions in function and to potentially distinguish those with ME/CFS 
from those without ME/CFS; for the community-based ME/CFS sample, sensitivity was 0.93 and 
specificity was 0.75; for the tertiary care sample, sensitivity was 0.96 and specificity was 0.75.41 

These researchers also used the MFI-20, the CDC Symptom Inventory, and the SF-36 to assess 
the sensitivity and specificity of the 2005 Reeves criteria for identifying ME/CFS in the 
community population compared with healthy controls; the AUC for Reeves criteria was 0.70 
(sensitivity 0.65; specificity 0.76).41 These studies do not appear to contribute to operationalizing 
the ME/CFS criteria given the inconsistencies in the results. The subscales of the SF-36 show 
promising results in a tertiary care – recruited population (the SF-36 scores for vitality, role-
physical, and general health were above 0.90);40 however, this was not true for the community-
recruited ME/CFS patients, nor in a separate study. 
Two studies created new assessment tools.38,39 One good-quality study evaluated an 
appropriately broad spectrum of subjects (41 with systemic lupus erythematosis, 58 with 
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fibromyalgia, and 99 ME/CFS patients) and randomly assigned them to either a derivation or 
validation cohort.38 A new tool was developed by administering prospectively defined criteria 
via questionnaire; each symptom was assessed for sensitivity and specificity and the symptoms 
with the best sensitivity and specificity were elected to contribute to the new criteria. Four 
methods for classification of ME/CFS were tested using the derivation cohort, and for each 
algorithm sensitivity, specificity, and accuracy were determined using the validation cohort. One 
of the four strategies that included 24 symptoms, the artificial neural network, had the best 
results (sensitivity 0.95; specificity 0.85 and accuracy 0.90).38 Although the artificial neural 
network test appears to discriminate well, its generalizability is limited as it has not been 
reproduced or studied in a larger population. One other large (n=368 ME/CFS and 430 controls) 
and fair-quality study tested the Schedule of Fatigue and Angina for CFS scale (SOFA-CFS) in 
ME/CFS patients and healthy controls using latent class analysis and demonstrated good 
sensitivity and specificity (sensitivity 0.81, specificity 0.98).39 Inherent risk of bias exists 
however when a test has not been validated in a population other than that in which it was 
derived. Such studies may exaggerate the predictive ability of models and, furthermore, may not be
broadly applicable to populations of interest. Furthermore, the SOFA-CFS trial compared known 
ME/CFS patients with healthy controls rather than a spectrum of patients leaving uncertainty in 
the validity of this test. 

Exercise Testing as a Diagnostic Test
Exercise testing was evaluated in two fair-quality studies of the same population.45,46 The 

first of these studies demonstrated that cardiopulmonary exercise test (CPET) capacity was 
significantly different between ME/CFS subjects and non-disabled sedentary controls. SF-36 and 
MFI-20 were then tested to determine whether these two scales could distinguish those who 
would fail to recover from CPET within 1 day. The AUC analysis demonstrated that SF-36 
subscales of physical function, role-physical, bodily pain, general health, vitality, and social 
functioning were significant for failure to recover at 1 day; and the subscales role-emotional, 
vitality, and bodily pain were significant for failure to recover at 1 week.45 A separate study 
tested whether individual symptoms could identify ME/CFS subjects versus controls and found 
fatigue, neuroendocrine dysfunction, immune dysfunction, pain, and sleep disturbance all had 
significant AUC.46 These studies are limited by small size and case-control design and precludes 
any valid conclusion about the utility of SF-36 or MFI-20 for prediction of failure to recover at 1 
day or 1 week. 

A fair-quality study used cluster analysis to identify coping strategies for ME/CFS patients, 
and was able to determine standardized discriminant function and structure coefficients for the 
three clusters.47 One function separated the clusters and was significant (F=3.31, p=0.01) and 
accounted for 10 percent of the variables between groups (Rc=0.32). Adaptive coping accounted 
for 56 percent of the variance explained by the function (Rs=0.75) and less adaptive coping 
accounted for 25 percent (Rs=0.50). 
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Key Question 1a 

What are widely accepted diagnostic methods and what conditions are 
required to be ruled out or excluded before assigning a diagnosis of 
ME/CFS? 

Key Points 
•	 Eight different case definitions have been used to identify a population of people with

ME/CFS; all include a set of clinical criteria and are applied by clinicians. Despite being 
developed as consensus guidelines and with endorsement of national groups, none of
these published diagnostic strategies have proved superior in distinguishing ME/CFS
from other conditions that may also present with fatigue. 

•	 Most ME/CFS case definitions require that other conditions be excluded prior to 
assigning a diagnosis of ME/CFS, however no studies compared strategies for ruling out 
alternative diagnoses. 

Detailed Synthesis 
The published case definitions have evolved since the first set of clinical criteria were 

published by the CDC in 1988 (Table 1 below and Appendix I).6 These case definitions address 
the diagnostic work-up that is required prior to diagnosing CFS. In general, prior to diagnosing 
ME/CFS, other explanations for fatigue are to be ruled out. Recommendations for work-up are 
included with the published case definitions, but no studies specifically evaluated diagnostic 
methods, or compared strategies for excluding other diagnoses prior to assigning a diagnosis of 
ME/CFS. Additionally, no one case definition is universally accepted. 

Table 1. Case definitions and criteria 
Name of Case 

Definition Included Criteria 
CDC – CFS Requires each of the following: 
Holmes, 19886 1) ≥6 months of persistent or relapsing, debilitating fatigue not resolved with bed rest 

2) 8 of 11 minor symptoms: fever or chills, sore throat, lymph node pain, muscle weakness, 
muscle pain, PEM, headaches of a new or different type, migratory arthralgia, neuropsychiatric 
complaints, sleep disturbance, and a sudden onset of symptoms 
3) ≥50% impairment of daily functioning as compared with premorbid levels 

Oxford - CFS Requires each of the following: 
Sharpe, et al. 1) Fatigue as principal symptom 
199149 2) Definite onset of syndrome (not lifelong) 

3) Syndrome must be severe, disabling have an effect on physical and mental (cognitive) 
functioning; 
4) Present for >6 months, or >50% of the time 
5) May include other symptoms: myalgias, mood, and sleep disturbance 

London – 
ME/CFS 
Dowsett, 199450 

Describes a spectrum of disease in which patient presents with severe idiopathic chronic 
fatigue. Includes CFS, ME, and post viral fatigue syndrome. Suggests conditions to rule out and 
categories of symptoms that are frequently present. 
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Name of Case 
Definition Included Criteria 

CDC - CFS Evaluate cases of prolonged or chronic fatigue with history/physical examination, mental status 
Fukuda et al., evaluation (psychiatric, psychologic and/or neurologic exams as appropriate) and lab tests to 
19943 screen (CBC, ESR, ALT, TP, albumin, globulin, alkaline phosphate, calcium, phosphate, 

glucose, bun, electrolytes, creatinine, TSH, and urine analysis) and others as clinically indicated 
to exclude other conditions. Exclude cases where another cause of chronic fatigue is found. 
Classified as CFS if both: 
1) Fatigue persists or relapses ≥6 months 
2) ≥4of the following symptoms concurrently present for ≥6 months: impaired memory or 
concentration, sore throat, tender cervical or axillary lymph nodes, muscle pain, multi-joint pain, 
new headaches, unrefreshing sleep, PEM 

Canadian – Required to meet the criteria for fatigue (significant degree of new onset, unexplained, 
ME/CFS persistent, or recurrent physical and mental fatigue that substantially reduces activity level), 
Carruthers et PEM (inappropriate loss of physical and mental stamina, rapid muscular and cognitive 
al., 20031 fatigability, PEM and/or fatigue and/or pain and a tendency for other associated symptoms 

within the patient's cluster of symptoms to worsen; pathologically slow recovery period - usually 
≥24 hours) and/or fatigue, sleep dysfunction (unrefreshed sleep or sleep quantity or rhythm 
disturbances such as reversed or chaotic diurnal sleep rhythms), and pain (significant degree of 
myalgia; may be experienced in muscles and/or joints, and is often widespread and migratory in 
nature; often significant headaches of new type, pattern or severity.) 
1) ≥2 neurological/cognitive manifestations 
2) ≥1 symptoms from 2 of the categories of autonomic, neuroendocrine and immune 
manifestations. 
3) Illness lasting ≥6 months, usual with distinct onset but may be gradual 

CDC – CFS Surveillance criteria (used self-report on questionnaire using items that correlated with Fukuda, 
Reeves et al., 1994 case definition): 
200548 1) Fatigue (must satisfy all): 

- lasting >6 months 
- not relieved by rest (by answering "a little or not at all" to the question "is your fatigue relieved 
by rest?) 
- causing substantial reduction in occupational, educational, social, or recreational activities (by 
answering "a lot" to "Does fatigue interfere with...") 
2) Presence of 4 of 8 case-defining symptoms (by answering "all of the time or most of the time" 
to questions about symptoms, e.g., “during the past month how often have you had a sore 
throat?") 

Standardized clinically empirical criteria: functional impairment, severe fatigue and reporting ≥4 
symptoms and scoring ≥25 on the Symptom Inventory Case Definition Subscale. 

Revised 6 months of persistent or recurring chronic fatigue that is not lifelong and results in substantial 
Canadian – reductions in previous levels of function and includes concurrent occurrence of: post-exertional 
ME/CFS malaise and/or post-exertional fatigue; unrefreshing sleep or disturbance of sleep 
Jason et al., quantity/rhythm; pain - widespread and migratory; ≥2 cognitive manifestations; ≥1 symptoms 
201051 from 2 of the categories - autonomic, neuroendocrine, immune; and excluding active medical 

conditions that may explain the presence of fatigue. 
International 1) Postexertionalneuroimmune exhaustion: cardinal 
Consensus 2) Neurological impairments: ≥ 1 from 3 of the 4 symptom categories (neurocognitive, pain, 
Statement - ME sleep, neurosensory/motor) 
Carruthers et 3) Immune, gastrointestinal and genitourinary impairments: ≥1 symptom from ≥3 categories 
al., 20112 4) Energy production⁄ transportation impairments: at least one (cardiovascular, pulmonary, 

thermostatic, temperature) 
ALT= alanine amino transferase; CBC= complete blood count; CDC= Centers for Disease Control and Prevention; CFS= chronic 
fatigue syndrome; ESR= erythrocyte sedimentation rate; ME= myalgic encephalomyelitis; TP= total protein; TSH= thyroid 
stimulating hormone. 
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Key Question 1b 

What is the accuracy and concordance of diagnostic methods? 

Key Points 
•	 Evaluation of accuracy of a diagnostic test generally requires an accepted diagnostic 

reference (gold) standard. Diagnostic studies of ME/CFS are limited by the lack of an 
accepted reference standard. No studies evaluated the accuracy of current diagnostic 
methods. 

•	 Concordance was qualitatively assessed in nine studies, six reporting variations in 
symptom prevalence in populations that were defined by different case definitions; none 
have proved superior in distinguishing ME/CFS from other conditions that may also 
present with fatigue. 

•	 Populations identified by criteria labeled as ME or ME/CFS criteria had more severe 
symptoms or more functional impairment than those labeled as CFS criteria. 

Detailed Synthesis 
No studies evaluated the accuracy of current diagnostic methods for ME/CFS, given that 

evaluation of accuracy of a diagnostic test generally requires an accepted diagnostic reference 
(gold) standard and that no such accepted reference standard exists for ME/CFS. Nine studies of 
diagnostic methods evaluated the concordance of different diagnostic criteria (Appendix 
G2).4,5,52-58 These were primarily observational cohort studies and were descriptive, therefore 
they were not amenable to quality rating. Differences reported below are those that were 
statistically significant between groups. 

Six studies evaluated various case definitions and demonstrated that symptom reporting 
varied between populations defined by different sets of criteria. In general, populations labeled 
as ME or ME/CFS criteria were more symptomatic and impaired than those labeled as CFS 
criteria alone (Table 1 and Appendix I).4,5,53,54,57,58 Three studies comparing CFS patients with 
healthy controls found differences in symptom reporting. The Fatigue Impact Scale (FIS), 
Chalder Fatigue Scale, HADS depression subscale (HADS-D), and certain SF-36 subscales or 
combinations of SF-36 variables with Zung Depression Scale may help to identify subgroups of 
CFS patients, but will need to be evaluated in a broad spectrum of patients with diagnostic 
uncertainty to determine their ability to differentiate between conditions and/or identify clinical 
subgroups of patients.52,55,56 For more detail on the scales used in these studies see Appendix J. 

Studies Comparing Case Definitions for ME/CFS
Six studies evaluated one or more populations using two or more case definitions for 

ME/CFS and attempted to demonstrate differences between diagnostic criteria.4,5,53,54,57,58 

Sore throat and lymph node pain were more common in 14 subjects who met the Holmes, 1988 
criteria compared with two other groups (CDC [Fukuda, 1994] criteria, n=18 and fatigued 
patients due to psychiatric illness, n=33).54 This study also compared the SF-36 among these 
groups and found no differences (bodily pain varied between 1988 CFS group and psychiatric 
illness group but not between 1994 CFS group and psychiatric illness group; general health 
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varied between the 1998 and 1994 CFS groups, but not between either fatigued or the psychiatric 
illness group; physical health composit score varied between 1988 CFS group and the psychiatric 
illness group, but not between 1994 CFS group and the psychiatric illness group; mental health 
composite score had no differences between any groups; self-reported degree of impairment 
varied between 1994 and the psychiatric illness group but not between 1988 and the psychiatric 
illness group. A similar study compared symptom prevalence for CFS identified by CDC 
(Fukuda, 1994) criteria with ME/CFS identified by Canadian (Carruthers, 2003) criteria using 
data from three populations, comparing scores on the DePaul Symptom Questionnaire and the 
SF-36.4 The SF-36 scores indicated less impairment for the CFS group compared with the 
ME/CFS group in all three populations on the subscales of physical functioning and bodily pain. 
Symptom reporting indicated less impairment in the CFS group compared with the ME/CFS 
group in the majority of PEM, pain, autonomic, and immune symptom subcategories; responses 
to other symptom subcategories were either partial (4/13 for all 3 populations in the case of 
neurocognitive symptoms for instance) or inconsistent across the populations (only 1/6 sleep 
symptoms was lower for CFS vs. ME/CFS in all 3 populations, whereas 3/6 sleep symptoms 
were lower in 2 of the populations). 

Another study compared 74 patients labeled as CFS defined by CDC (Fukuda, 1994) criteria 
with 39 patients labeled as ME defined by the international consensus criteria using the SF-36 
and symptom scales.53 In this study, SF-36 subscale scores indicated less impairment among the 
CFS group versus the ME group on the physical functioning, bodily pain, vitality, and social 
functioning subscales. Symptom ratings also indicated less impairment among the CFS group 
compared with the ME group for PEM, neurological, and pain symptoms. 

Using a similar population, another study compared the Canadian ME/CFS definition to the 
CDC CFS (Fukuda, 1994) criteria and an ME definition created from Ramsey 1988 and others, 
based on the cardinal features of ME (acute onset plus PEM, neurological manifestations, and 
autonomic manifestations).5 Of the 114 people who met the CDC (Fukuda, 1994) criteria for 
CFS, 56 were also classified as ME/CFS and 27 as ME. There were significant differences 
among these groups in multiple symptoms; symptom reporting was lower for the group who met 
CDC (Fukuda, 1994) criteria (but not ME) versus those who met the Canadian ME/CFS criteria, 
and lower for those who met the CDC (Fukuda, 1994) criteria (but not the ME/CFS criteria) 
versus those who met the ME criteria (defined in this study and based on prior definitions and 
cardinal features). The ME/CFS group had higher psychiatric comorbidity rates compared with 
the CFS group. Objective measures of heart rate, cognitive function (trail making tests), and the 
Kroenke 13 symptom inventory were also compared across groups, demonstrating that ME and 
ME/CFS groups had higher heart rates lying down and 2 and 10 minutes after standing compared 
with the CFS-only group, longer times on the trail making tests, and higher scores on the 
Kroenke symptom and psychiatry comorbidity scale. 

Another study compared 41 subjects meeting CDC CFS (Fukuda, 1994) criteria with 26 
subjects meeting London/National Task Force 1994 ME criteria using the SF-36, MFI-20, 
Karnofsky Performance Scale (KPS), and exercise testing. ME subjects had lower functioning 
than CFS subjects on the role-emotional and mental health subscales of the SF-36 (others were 
not significantly different). The role-emotional subscale correctly classified 60 percent of the 
cases (73% of ME cases and 51% of the CFS cases). General fatigue scores were higher for CFS 
versus ME; certain physical parameters were higher for ME subjects versus CFS.58 

Using a unique approach, another study evaluated whether symptoms vary for younger 
versus older CFS patients. They studied 50 CFS subjects, (CDC [Fukuda, 1994] criteria) 25 over 
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age 50 years matched by sex and duration of CFS diagnosis with 25 subjects ages 16 to 29 
years.57 Older CFS patients had higher FIS scores, higher Chalder Fatigue scores, higher HADS-
D scores, lower functioning by SF-36, lower self-efficacy, and several autonomic and 
hemodynamic differences compared with younger CFS patients. The two groups did not differ 
on the Cognitive Failures Questionnaire, HADS total, HADS anxiety subscale (HADS-A), pain 
rating, Epworth Sleepiness Scale, and Orthostatic Grading Scale. 

In summary, patients being diagnosed using case definitions labeled as ME or ME/CFS 
reported greater symptoms and had more impairment. The results suggest that the CFS criteria 
captures a broader population, and that ME or ME/CFS criteria identify subsets with greater 
severity of symptoms from among the CFS group. Differences may exist between younger and 
older patients with CFS but this has only been studied in one small study so is inconclusive. 

Studies Comparing Symptoms Among ME/CFS and Non-ME/CFS 
Populations

Three studies attempted to compare ME/CFS subjects (CDC [Fukuda, 1994] criteria) with 
other non-ME/CFS groups (either healthy controls or controls with other disease states). One 
used variables from the SF-36 and Zung Self-Rating Depression Scale among 51 women with 
CFS, 55 with idiopathic chronic fatigue defined as chronic fatigue not meeting criteria for CFS, 
and 53 non-fatigued controls matched to the CFS subjects.52 In this study, latent class analysis 
empirically derived a solution that was comparable with the established definitions, in essence 
validating the ability of these criteria for distinguishing patient groups that differ. 

A second study evaluated psychiatric symptoms in 98 consecutive patients presenting to an 
academic medical center’s chronic fatigue clinic, 19 of whom met CDC (Fukuda, 1994) criteria 
for CFS (79 had fatigue but did not meet criteria) and a comparison group of 31 subjects with 
rheumatoid arthritis (RA). General Health Questionnaire scores were highest for the chronic 
fatigue group and lowest for the RA group; the SF-36 role function scores indicated lowest 
impairment in RA group and highest in the CFS group; SF-36 mental function was best in the 
RA group and lowest in the chronic fatigue group; SF-36 health perception was highest in the 
RA group and lowest in the CFS group; no differences in the other SF-36 subscales or in the 
Modified Symptoms Perception Questionnaire or the Pennebaker Inventory of Limbic 
Languidness.55 

A final study compared functional status and well-being of 223 patients who met the CDC 
CFS (Holmes, 1988) criteria with both a population-based control sample and a group with 
various chronic diseases using the SF-36.56 CFS patients had lower functioning than the general 
population on all SF-36 subscales, and lower functioning than almost all disease groups on most 
subscales: the exceptions were that the CFS group did not differ from the group of 25 multiple 
sclerosis patients in terms of physical functioning, vitality, and role-emotional, nor did the CFS 
group differ from the congestion heart failure group on the role-emotional subscale. 

Based on these three studies, symptom reporting varies between CFS patients and other 
populations but the utility of these symptom-based scales in differentiating patients with 
diagnostic uncertainty remains inconclusive. 
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Key Question 1c 

What harms are associated with diagnosing ME/CFS? 

Key Points 
•	 Five studies found that patients with ME/CFS feel stigmatized by their diagnosis in terms 

of financial stability, work opportunities, perceived judgments on their character, social 
isolation, and interactions with the health care system. 

•	 Prejudice and stereotypes within the medical profession have been identified in two 
studies; medical trainees and mental health practitioners make judgments about a 
patient’s condition based on the name it carries (ME, CFS, or other) and what treatment 
is being given. 

•	 There is a substantial burden of misdiagnosis among the CFS population. 

Detailed Synthesis 
Harms of the diagnostic process or the diagnosis of ME/CFS were evaluated in eight studies 

using primarily descriptive methods that were not amenable to quality rating (Appendix G3).59-

66 Two studies are based on surveys61,64 and three on qualitative interviews60,63,65 to assess 
patients experiences and understandings of their disease. One study performed thorough 
psychiatric evaluation to identify the frequency of missed psychiatric disease in CFS.62 Two 
studies randomized participants to various disease names and gave identical case descriptions in 
order to test the effect of the disease name on perceptions by medical trainees and undergraduate 
students.59,66 CFS patients feel stigmatized by their diagnosis in terms of worsened financial 
stability, fewer work opportunities, perceived judgments on their character, social isolation, and 
interactions with the health care system. Compounding this is a substantial burden of 
misdiagnosis among this patient population. Objectively measured and identified prejudice and 
stereotypes exist within the medical profession; medical trainees and mental health practitioners 
make judgments about a patient’s condition based on the name it carries (ME, CFS, or other) and 
what treatment is being given. 

The five studies that used either survey or interview methods to assess harms found that CFS 
patients experience social stigma as a result of their disease. These include decrease in financial 
stability (financial losses and lower standard of living, new job that required fewer skills, or pay 
cut), decrease in social life and loss of friends and feeling estranged, feeling like they needed to 
conceal their symptoms, and difficult interactions with the medical profession (stereotypes 
perpetuated and doctors having decided before meeting them that they had a psychological 
diagnosis), and feeling like their moral character was questioned.60,61,63-65 

One of these studies performed a prospective evaluation of the frequency of misdiagnosis in 
patients with CFS by studying 68 patients who met the Oxford (Sharpe, 1991) criteria for CFS 
and conducting standardized structured interviews with a consultant psychiatrist, along with a 
full medical, psychiatric, family, and personal history. Of 68 patients evaluated, 31 (46%) 
reported having been given a psychiatric diagnosis (2/3 of them had been incorrectly 
diagnosed).62 Specifically, 21 patients had been given a psychiatric diagnosis when one did not 
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exist, and 13 patients who had never been given a psychiatric diagnosis actually had a treatable 
psychiatric condition in addition to CFS.52 

Two publications describe a study of undergraduate students (n=105) and medical trainees 
(n=141) who were randomized to being told that the diagnosis for a patient case presentation 
(identical among all groups) was either CFS, ME, or Florence Nightingale Disease.59,66 Medical 
trainees’ perceptions of diagnostic accuracy, physiological etiology, and prognosis varied 
between groups; CFS label was considered most accurate, while the ME label carried worse 
prognosis. Mental health practitioners were randomized to being told that an identical CFS 
patient was getting one of three treatments. The assigned treatment appeared to influence 
subsequent attributions of the patient’s disease. Specifically, practitioners who were told that the 
patient was getting an intravenous immune modulator as the treatment were more likely to think 
that the patient was correctly diagnosed as having CFS and was more disabled (p<0.05 for 
both).59 

Key Question 2 

What are the (a) benefits and (b) harms of therapeutic interventions for 
patients with ME/CFS and how do they vary by patient subgroups? 

Key Points 
•	 Thirty-six trials provided evidence of benefits and harms of therapeutic interventions; all 

were small, most of fair-quality, and comparison limited by variability in scales used to 
measure outcomes. 

Medications 
•	 Nine trials met inclusion criteria for medical treatment of ME/CFS, although none of the 

medications have been approved by the FDA for this indication. 
•	 Two fair-quality trials of rintatolimod, an immune modulator, enrolling severely 

debilitated participants found improvement in measures of exercise performance (low 
strength evidence). Improvement in other measures of function and reduction of other 
medications for relief of CFS symptoms was also found in one of the studies but provided 
insufficient evidence. 

•	 All other evidence was insufficient due to small single studies with methodological 
limitations. 

•	 A small fair-quality trial of valganciclovir enrolled participants with suspected viral onset 
of ME/CFS and elevated antibody titers and reported improved fatigue compared with 
placebo based on one scale, but no differences for other measures. 

•	 Small single trials of Isoprinosine, hydrocortisone, immunoglobulin G, and fluoxetine did 
not show significant improvement compared with placebo. Differences were also not 
found in a larger dose-ranging trial of galantamine. 

•	 Harms of medications included suppression of adrenal glucocorticoid responsiveness, 
increased appetite, weight gain, and difficulty sleeping with hydrocortisone; flu-like 
syndrome, chills, vasodilatation, dyspnea, and dry skin with rintatolimod; and headaches 
with immunoglobulin G. Withdrawals due to harms were greater with fluoxetine than 
placebo. 
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Counseling and Behavior Therapies 
•	 When considering all studies comparing any type of counseling with no treatment, 

support, relaxation, or adaptive pacing there is moderate strength of evidence that 
counseling improves fatigue (9/12 trials showed positive effect), low strength of evidence 
for measures of functioning (5/12 trials showed positive effect; 2/12 showed mixed 
results on different measures), low strength of evidence for quality of life (2/5 trials 
showed positive effect; 1/5 showed mixed results on different measures), and moderate 
strength of evidence for global improvement (3/3 trials showed positive effect). 

•	 Low strength evidence suggests that at followup, patients receiving counseling had better 
SF-36 physical functioning subscale scores than control patients, based on a pooled 
analysis of eight trials; weighted mean difference in score of 7.73 (95% CI, 3.58 to 
11.87). 

•	 There is low strength of evidence from a small fair-quality trial that face-to-face 
counseling is similar to telephone counseling with both improving function, employment 
measures, and global change. 

•	 Harms of counseling and behavioral therapies were poorly reported but there is low 
strength of evidence that counseling is not associated with harms based on one moderate-
sized trial. 

Complementary and Alternative Medicine 
•	 All outcomes studied have insufficient evidence due to small single studies with 


methodological limitations.
 
•	 Two small fair-quality trials of CAM interventions (one with homeopathy and one with 

L-carnitine preparations) found improvement in some measure of fatigue and/or function 
but other trials did not. 

•	 One study found that being aware that one is not receiving distant healing resulted in 
smaller improvements in function based on one good-quality study. 

•	 All other trials of CAM interventions found no significant improvements compared with 
placebo, usual care, or an alternative CAM approach. 

•	 Adherence was low in one trial of a low sugar/low yeast diet but otherwise adherence and 
harms were not well reported. 

Exercise Therapy 
•	 Graded exercise treatment (GET) was superior to control groups in measures of fatigue 

(low strength) , function (moderate strength), and clinical global impression of change 
(moderate strength) based on one-good quality and three fair-quality randomized trials. 

•	 Although single small studies found qigong exercise provided improvement in measures 
of fatigue and that home orthostatic training was similar to usual care or sham orthostatic 
training, this evidence was insufficient. 

•	 Harms were not well reported overall, and evidence is insufficient. Patients receiving 
GET reported more harms compared with cognitive behavioral therapy (CBT), adaptive 
pacing, or usual care in one good-quality trial and almost half of patients assigned to 
physiological exercise testing (10/25) refused to repeat testing at followup over concern 
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for harm. Dropout rates were greater with exercise (25/68, 37%) than fluoxetine or 
placebo (15/69, 22%). 

Combination Therapy and Head-to-Head Comparisons 
•	 Low strength evidence suggests that GET and CBT had similar results on measures of 

fatigue and function based on three trials. 
•	 Evidence on the comparison of GET and fluoxetine is insufficient because there was only 

one small study with methodological flaws. This study found GET superior to fluoxetine 
on measures of fatigue and function. There is low strength of evidence that CBT or GET 
are not associated with an increase in serious harms. 

Detailed Synthesis 
Thirty-six trials of interventions for patients with ME/CFS in 43 publications met inclusion 

criteria; nine of medications, 14 of counseling and behavior therapies, seven of CAM 
interventions, four of exercise programs, and four of combinations of these interventions 
(Appendix H4). Seven were rated good-quality, while 24 were rated fair- and five poor-quality 
(Appendix I2). 

Trials enrolled from 22 to 641 patients with ME/CFS and most (26/36, 72%) used the CDC 
(Fukuda, 1994) diagnostic criteria. Outcomes measures included the SF-36 physical functioning 
subscale, Medical Outcome Study Short Form (MOS-SF), Checklist of Individual Strength 
(CIS), Profile of Mood States (POMS) fatigue subscale, KPS, and SIP-8 scale to measure overall 
function; MFI-20, Chalder Fatigue Scale, Krupp Fatigue Severity Scale (FSS), FIS, and Visual 
Analogue Scale (VAS) to measure fatigue; Quality of Life Inventory (QOLI), Quality of Life 
Index (QLI), Quality of Life Scale (QLS), EuroQol Scale, Global Wellness Scale, Short Form 
12-item Health Survey (SF-12), and Fibromyalgia Impact Questionnaire (FIQ) to measure 
quality of life; Clinical Global Impression Change (CGI) scales to measure improvement over 
time; and the Work and Social Adjustment Scale to measure impairment in work. These are 
described in Appendix J. 

Medications 
Nine randomized trials provided evidence for the medical treatment of ME/CFS, including 

placebo-controlled trials of galantamine,67 hydrocortisone,68 hydrocortisone plus 
fludrocortisone,69 immunoglobulin G,70 valganciclovir,71 rintatolimod,72,73 isopinosine,74 and 
fluoxetine.75 (Table 2 below; Appendix G4). None of these medications have been approved by
the FDA for this indication. 

Eight trials met criteria for fair-quality,67-73,75 and one for poor (Appendix H2).74 Major 
limitations of studies include enrolling fewer than 20 subjects in an arm,70,71,74 high loss to 
followup,67,75 lack of intention-to-treat analysis of outcomes,69,72 lack of reporting between-group 
comparisons for key outcomes,73 unclear randomization process,74 and lack of blinding.74 Most 
trials were either funded by pharmaceutical companies (fully or in part)67,70-73 or the funding 
source was not reported.68,69 

Most trials were designed to treat the potential underlying pathology of ME/CFS. All but two 
trials74,75 enrolled participants in the United States; only three enrolled more than 100 
participants;67,73,75 and three were multi-center.67,72,73 Participants were predominantly women, 
and their mean ages ranged from 32 to 50 years. Although most participants were white, many 
trials did not report race or ethnicity. Most trials used the CDC (Fukuda, 1994) criteria in their 
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inclusion criteria except for one study predating it that used the CDC (Holmes, 1988) criteria,70 

and one trial that used the Oxford criteria.75 The duration of illness varied widely with some 
trials enrolling participants with durations under 3 years68,69,74,75 while others were 10 years or

71,73 more. 
Outcome measures of fatigue differed between trials, precluding direct comparisons. These 

included the CGI scale, Chalder Fatigue Scale, POMS (fatigue and vigor subscales only), VAS 
(degree of fatigue; abbreviated fatigue questionnaire), FSS, fatigue scale specific to the trial, 
hours of rest per day, Symptom Severity Scale (fatigue, prolonged post-exertion fatigue), CPET 
tolerance, exercise duration and work, MFI-20, and CDC CFS Symptom Inventory. Additional 
measures of function and quality of life were also used as outcomes. 

Antiviral and/or immune modulators resulted in improvement in fatigue symptoms in 
patients with ME/CFS, while trials of intravenous rintatolimod reported improved measures of 
function and reduced use of other medications for relief of CSF symptoms. Trials of 
galantamine, hydrocortisone, immunoglobulin G, and fluoxetine indicated no significant 
improvement compared with placebo. 

A trial of valganciclovir, an antiviral agent, enrolled 30 participants with suspected viral 
onset of ME/CFS and elevated antibody titers.71 The treatment group received oral 
valganciclovir 900 mg twice daily for 21 days, then 900 mg once daily for total of 6 months. 
Participants were followed for another 6 months, and unblinding and outcomes were measured at 
9 months. Differences were statistically significant from placebo for scores on the FSS (-0.06 for 
valganciclovir vs. 0.02 for placebo; p=0.006), but not the MFI-20, CDC CFS Symptom 
Inventory, or self-reported physical function. Attrition was 9 percent and adherence 91 percent. 
No harms were reported for either group. 

Three trials compared drugs with immunomodulatory effects with placebo, including trials of 
intravenous rintatolimod72,73 and oral Isoprinosine, both not currently FDA approved for any 
indication in the United States.74 In an early trial of rintatolimod, 92 severely debilitated patients 
(KPS scores of 20-60) were randomized to rintatolimod 200 mg twice weekly for 4 weeks, then 
400 mg twice weekly for a total of 24 weeks or placebo.72 The median percentage changes from 
baseline to week 24 were statistically significantly different between groups for exercise duration 
(10.3 for rintatolimod vs. 2.1 for placebo; p=0.007), exercise work (11.8 for rintatolimod vs. 5.8 
for placebo; p=0.011), activities of daily living (23.1 for rintatolimod vs. 14.1 for placebo; 
p=0.034), and KPS (20 for rintatolimod vs. 0 for placebo; p=0.023). Attrition was 9 percent and 
adherence 91 percent, and harms did not differ between groups. This trial was limited by lack of 
intention-to-treat analysis. A second trial randomized 240 participants (KPS scores of 40-60) to 
rintatolimod 400 mg twice weekly for 40 weeks or placebo.73 The mean percentage change in 
CPET tolerance from baseline to week 40, the primary outcome, was greater for the treatment 
versus placebo group (37% vs. 15%; p=0.047). Although other performance scores were 
measured, they were not compared between groups (KPS, activities of daily living, SF-36 vitality 
and general health perception subscales). More participants in the treatment group reported 
decreased use of medications for relief of CFS symptoms (68% vs. 55%; p=0.048). Attrition was 
19 percent and adherence 83 percent. Flu-like syndrome, chills, vasodilatation, and dyspnea were 
more frequent in the treatment group (p<0.05). A single-blinded trial of Isoprinosine randomized 
10 patients to treatment and 6 to placebo.74 The treatment group received 3 g/day of Isoprinosine 
in divided doses for 12 weeks that varied over time. Mean changes in KPS scores from baseline 
did not differ between groups (p=0.93). 
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To evaluate the efficacy of galantamine, an acetyl-cholinesterase inhibitor, participants from 
35 clinical centers in the United Kingdom, western Europe, and United States were randomized 
to oral galantamine at various doses (7.5, 15, 22.5, or 30 mg/day) or placebo for 16 weeks (8 
weeks at full dose).67 Outcome measures indicated no statistically significant differences or dose 
effect between groups for the primary outcome of global improvement (CGI scale), or secondary 
outcomes of fatigue (Chalder Fatigue Scale), and quality of life (FIQ). The overall withdrawal 
rate was 23 percent and attrition rate 30 percent, but rates were highest among groups given 
galantamine doses of 15 mg or more per day. Overall, 90 percent reported harms, with 
depression, nausea, and headache most common in both groups. Two percent of the galantamine 
participants experienced serious events, but none was attributed to the study drug. 

Two trials evaluated corticosteroids versus placebo, including a trial randomizing 70 
participants to oral hydrocortisone (20-30 mg every am and 5 mg every pm) or placebo for 12 
weeks,68 and a crossover trial of 100 participants using hydrocortisone (5 mg/day) plus 9-alpha 
fludrocortisone (50 µg/day) for 12 weeks.69 Neither study reported statistically significant 
differences in outcomes between treatment and placebo groups for fatigue (POMS; VAS), 
quality of life (Global Wellness scale; VAS), or function (activity scale; SF-36). Attrition rates 
were 10 percent68 and 20 percent.69 Harms that significantly differed between treatment and 
placebo groups included suppression of adrenal glucocorticoid responsiveness (12 vs. 0; 
p<0.001); increased appetite (17 vs. 8; p=0.02); weight gain (19 vs. 8; p=0.006); and difficulty 
sleeping (17 vs. 8; p=0.02).68 

Intravenous immunoglobulin G (1 gm/kg) versus placebo (1% albumen solution) given once 
every 30 days for 6 months was evaluated in a trial of 30 participants.70 While measures of 
fatigue, prolonged post-exertion fatigue (Symptom Severity Scale), and physical function (MOS-
SF) were not statistically significantly different between groups, social function (MOS-SF) 
improved for the placebo group (p<0.05). Overall, attrition was 7 percent, and 20 percent 
experienced harms including 93 percent of treatment and 60 percent of placebo participants 
reporting headaches (p=0.03).

Fluoxetine was compared with placebo in a 6-month, 4-arm fair-quality trial that also 
included a GET group which will be described separately below.75 Differences between 
fluoxetine and placebo were not statistically or clinically significant for fatigue (Chalder Fatigue
Scale), functional capacity measured as the amount of oxygen consumed in the final minute of
exercise per kg of body weight, or rates of non-fatigue (Chalder Fatigue score of <4). Attrition 
was higher with fluoxetine than placebo (32% vs. 17%) and adherence was not reported. 
Withdrawals due to medication side effects were greater with fluoxetine (9/68, 13%) than 
placebo (2/68, 3%) although there were no differences in total withdrawals.

In summary, there is low strength evidence that rintatolimod improves measures of exercise 
performance. Although a trial of valganciclovir indicated improvement of fatigue among patients 
with suspected viral onset of ME/CFS and elevated antibody titers, and one trial of intravenous 
rintatolimod reported improved measures of KPS, activities of daily living, and reduced use of 
other medications for relief of CSF symptoms, the strength of evidence for these outcomes and 
all other medications is insufficient because each medication was evaluated by only one small 
trial with important methodological limitations (Appendix K) and few differences were found 
between treatment and placebo groups. 
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Table 2. Trials of medications for ME/CFS 

Author, year 
Study type 
N 
Quality Case definition 

Duration/ 
followup Interventions 

Overall Effect: 
Treatment compared with placebo 

Blacker, et al., CDC (Fukuda, 4 months (16 A. Galantamine 2.5 mg Fatigue: 
200467 1994) criteria weeks, 8 weeks TID Chalder Fatigue Scale (mean change from baseline) 
N=423 at full dose) B. Galantamine 5 mg TID Physical scores: NS 
Fair C. Galantamine 7.5 mg 

TID 
D. Galantamine 10 mg 
TID 
E. Placebo 

Mental scores: NS 
Quality of life: 
FIQ (mean change from baseline): NS 
Global Well Being (composite): NS 
Other: 
% Improvement on modified CGI: NS 

Blockmans, et CDC (Fukuda, 3 month A. Hydrocortisone 5 Fatigue outcomes: 
al., 200369 1994) criteria treatment; 3 mg/day + 9-alpha VAS degree of fatigue: NS 
N=80 month placebo fludrocortisone 50 µg/day SFQ score: NS 
Fair crossover B. Placebo Quality of life outcomes: 

VAS degree of well-being: NS 
Function outcomes: 
SF-36: NS 

Diaz-Mitoma, et CDC (Holmes, 3 months (12 A. Oral Isoprinosine 1 g Fatigue: 
al., 200374 1988 and Fukuda, weeks) of TID in weeks 1, 3, 5, 7, 9, KPS (% change from baseline): NS 
N=15 1994) criteria treatment and 11 only on Monday- Other: Activities of daily living scale; no differences but data not 
Poor Friday; and 1 g/day in 

weeks 2, 4, 6, 8, 10, and 
12 only on Monday-
Friday. 
B. Placebo 

provided 

McKenzie, et 
al., 1998 68 

N=60-70 varied 
by outcome 
Fair 

CDC (Holmes, 
1988) and CDC 
(Fukuda, 1994) 
criteria 

3 months (12 
weeks) 

A. Oral hydrocortisone 20-
30 mg every morning and 
5 mg every evening 
B. Placebo 

Fatigue outcomes: 
POMS fatigue subscale: NS 
POMS vigor subscale: NS 
Quality of life outcomes: 
Global Wellness scale: NS 
Function outcomes: 
Activity Scale: NS 
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Author, year 
Study type 
N Duration/ Overall Effect: 
Quality Case definition followup Interventions Treatment compared with placebo 
Montoya, et al., CDC (Fukuda, 6 months A. Oral valganciclovir 900 Fatigue outcomes: 
201371 1994) criteria treatment, 6 mg BID for 21 days, then FSS (change in score, negative indicates better health): -0.06 
N=30 months followup 900 mg/day for total of 6 vs. 0.02; p=0.006 
Fair months 

B. IV placebo (1% 
albumen solution) every 
30 days for 6 months (6 
infusions) 

MFI-20: NS 
Function outcomes: 
Self-reported physical function: NS 
Other: 
CDC Symptom Inventory: NS 

Peterson, et al., 
199070 

N=28 
Fair 

CDC (Holmes, 
1988) criteria 

6 months A. IV IgG (1 g/kg) every 
30 days for 6 months (6 
infusions) 
B. Placebo 

Functioning: 
MOS-SF score for social function higher in placebo group: 5.2 
(5.5) vs. 9.4 (7.9); p<0.05 
MOS-SF physical: NS 

Strayer, et al., CDC 6 months A. IV rintatolimod 200 mg Fatigue: 
199472 (Holmes,1988) twice weekly 4 times, then Exercise duration (% change from baseline): 10.3 vs. 2.1; 
N=76-84 varies and (Fukuda, 400 mg twice weekly for a p=0.007 
by outcome 1994) criteria total of 24 weeks Exercise work (% change from baseline): 11.8 vs. 5.8; p=0.011 
Fair B. Placebo Function: 

ADL score (% change from baseline): 23.1 vs. 14.1; p=0.034 
KPS score (% change from baseline): +20 vs. 0; p=0.023 
Other: Decreased used of medications for relief of CFS 
symptoms declined for rintatolimod but not placebo 

Strayer, et al., CDC 10 months (40 A. IV rintatolimod 400 mg Fatigue outcomes: 
201273 (Holmes,1988) weeks) twice weekly for 40 weeks Cardiopulmonary exercise tolerance (% change from baseline: 
N=240 and (Fukuda, B. Placebo 36.5% vs. 15.2%; p=0.047 
Fair to good 1994) criteria Function outcomes: KPS score, ADLs, Vitality Score (SF-36), 

and General Health Perception (SF-36) measured pre and post, 
but not compared between rintatolimod and placebo groups 
Other outcomes: Decreased use of medications for relief of 
CFS symptoms: 68% vs. 55%; p=0.048 

Wearden, et.al Oxford (Sharpe, 6.5 months A. Fluoxetine 20 mg/day Fatigue: 
199898 1991) criteria B. Placebo Chalder Fatigue Scale (mean change from baseline): NS 
N=69 Chalder Fatigue Scale (non-cases of fatigue with score <4): NS 
Fair Function: 

Functional work capacity (mean change): NS 

ADL= Activities of Daily Living; BID=twice a day; CDC= Centers for Disease Control and Prevention; CFS= chronic fatigue syndrome; CGI= Clinical Global Impression change 
score; FIQ= Fibromyalgia Impact Questionnaire; FSS= Fatigue Severity Scale; g= gram; IgG= immunoglobulin G; IV= intravenous; kg= kilogram; KPS= Karnofsky Performance 
Scale; MFI-20= Multidimensional Fatigue Inventory; mg= milligram; MOS-SF= Medical Outcome Study Short Form; N= sample size; NS= not significant; POMS= Profile of 
Mood States; SF-36= 36-item Short Form Survey; SFQ= abbreviated fatigue questionnaire; TID= three times a day; µg= microgram; VAS=visual analogue scale; vs.= versus. 
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Counseling and Behavior Therapies
Sixteen trials (23 publications) comparing one counseling or behavioral therapy with usual 

care, wait list control, no treatment, relaxation techniques only, adaptive pacing, anaerobic 
therapy, GET, or an alternate form of counseling or behavioral therapy met inclusion criteria.76-98 

Twelve trials (17 publications) included only counseling and behavior therapies as the active 
intervention compared with a control group76,78-80,83,85,86,88-97 and two trials (4 publications) 
included an exercise group as a comparison group, in additional to a control group.81,82,84,98 The 
results that pertain to the comparisons between the counseling or behavior therapy and “control” 
groups (defined as wait list, no treatment, usual care, support, relaxation, and adaptive pacing) on 
outcomes will be discussed in this section (Table 3 below; Appendix G4), results based on 
comparisons with exercise programs or GET will be discussed in the Exercise Program section 
below. One trial included GET with the CBT group compared with a control group87 and one 
trial compared face-to-face CBT with telephone CBT and did not include a control group,77 these 
studies are discussed in the Head-to-Head and Combination Therapies Sections below. All trials 
were designed to target symptoms of ME/CFS, not treat the underlying cause. Five trials were 
rated good-,90,91,93,95,98 six fair-,76-78,84,85,88,89 and three poor-quality80,83,86 (Appendix H2). 76,88-90 

Half of the trials (50%, 7/14 trials) were of small sample size (n<100) and the duration of illness 
ranged from 6 months to 52 years. Most trials (57%, 8/14) used the CDC (Fukuda, 1994) criteria 
to identify people with ME/CFS, while others used the Oxford (Sharpe, 1991) criteria, one 
developed by Schluederberg in 1992, and one study instead used a combination of a CFS 
questionnaire, psychiatric assessment, and medical assessment to rule out other conditions and 
diagnose ME/CFS.84 

Adherence was not reported in nine of the trials,76,78,80,83,85,86,89,93,98 one trial only reported 
that the adherence was “good,”91 while another trial stated that all completed CBT.90 One trial 
reported that the participants completed an average of 10 out of 13 counseling sessions, but no 
other information,84 and two trials reported contamination, not specifically adherence (6% in 
CBT group received support, while 8% in support group received CBT88 and 3% in counseling 
group received support, while 1% in support group received pragmatic rehabilitation and 10% in 
support did not receive any treatment).95 Attrition was reported in most trials and was generally 
low (<20%) and similar between groups. Only three trials reported high or differential attrition, 
and the study with the highest attrition in all groups (41% vs. 35% vs. 23%) had 14 months of 
followup,89 while most others were no longer than 12 months. One trial conducted a stepped care 
approach, providing participants with a self-instruction program to follow for 16 weeks or 
delayed care followed by CBT, and found that after 16 weeks, 57 percent of those in the self-
instruction group and 22 percent in the delayed group did not want to continue on to CBT, and 
therefore dropped from the study.92 Major limitations of trials include enrolling fewer than 20 
subjects in an arm,83 high loss to followup,77 unclear if use of intention-to-treat analysis,80,83,84,86 

unclear randomization or allocation process,76,80,83,84,86,91 more men allocated to the intervention 
group,88 and lack of or unclear information about blinding of outcome assessor.76,77,80,84,85,90,91,93 

Due to the nature of the interventions, most trials could not blind patients or care providers. 
Trials were either funded by government or organizational grants (fully or in 
part)76,80,83,84,86,88,90,91,93,95,98 or the funding source was not reported.77,85 

There is low strength evidence, based on 14 trials, that CBT, either group or individual; self-
instruction booklets; pragmatic rehabilitation; peer-to-peer counseling; and symptom 
consultation provide improvement in fatigue, function, quality of life, and employment in adult 
patients with ME/CFS. When combining all studies comparing any type of counseling to no 
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treatment, support, relaxation, or adaptive pacing there is low strength of evidence that 
counseling improves fatigue (8/12 trials showed positive effect), functioning measures (5/12 
trials showed positive effect; 2/12 showed mixed results on measures), quality of life (2/5 trials 
showed positive effect; 1/5 showed mixed results on measures), and global improvement (3/3 
trials showed positive effect). Harms of counseling and behavioral therapies were poorly 
reported but there is low strength of evidence that CBT is not associated with harms based on 
one moderate-sized trial. 

Twelve trials (n=1,889) of counseling compared with no treatment, support, relaxation, or 
adaptive pacing, reported overall functioning measured by the SF-36 physical functioning 
subscale, KPS, SIP-8, and the functional impairment scale.76,78,80,83-85,88-90,92,95,98 Results were 
mainly positive, but mixed. In five trials78,84,89,90,98 counseling improved overall functioning 
compared with controls on various measures, while two trials reported mixed results using 
different measures in the same study,85,88 one trial reported improvement in the control group 
compared with counseling,76 and the other four trials reported no differences between

80,83,92,95 groups. 
Eight trials used the SF-36 physical functioning subscale to measure overall functioning78,83-

85,88,92,95,98 and results were mixed. Four trials78,84,85,98 reported significantly more improvement 
in the CBT group compared with controls (71% vs. 49% improved by ≥8 points from baseline at 
1 year, p=0.006898 and 63% vs. 17% with score >83 at 6 months followup, p<0.00178) or better 
scores (mean scores of 58.64 vs. 39.72 at 1 year, p<0.0184 and mean scores of 65.9 vs. 60.2 at 
about 6-12 months, p=0.01185). However, by 5 years in one trial the results were no longer 
significantly different,79 and in another trial on the SIP-8 the outcome was reversed with worse 
functioning reported in the self-instruction group compared with the wait list control (mean 
scores of 1,515 vs. 1,319, p<0.001).85 The other four trials reported no differences between the 
counseling group and controls.83,88,92,95 However, one trial also measured functioning using a 
walking speed test and found improved walking speed in the CBT group compared with controls 
(difference from baseline to 12 months for CBT vs. support: 1.77; 95% CI, 0.025 to 3.51; 
p=0.0055 and difference from baseline to 12 months for CBT vs. no intervention: 2.83; 95% CI, 
1.12 to 5.53; p=0.0055).88 Another trial conducted a post hoc analysis on those with baseline 
functional disability (defined as SF-36 physical functioning baseline score ≤70) and reported a 
significant improvement in the self-instruction group compared with the wait list control (mean 
change from baseline CBT vs. control: 9.05; 95% CI, 0.2 to 17.9; p<0.05).92 When trials using 
the SF-36 physical functioning subscale were pooled there was a significant effect for the 
intervention group to have better scores compared with controls at followup; weighted mean 
difference of 7.73 (95% CI, 3.58 to 11.87, Figure 3). Even when one outlier that showed a more 
significant difference than the other trials78,79 was removed the difference was still significant 
with a weighted mean difference of 7.18 (95% CI, 4.53 to 9.83). 

Two trials used the KPS to measure overall functioning89,90 and both reported significantly 
more improvement in the CBT group compared with controls (73% vs. 23% improved by ≥10 
point at 12 months; difference of 50% CBT vs. no intervention; 95% CI, 28 to 72%90 and 49% 
vs. 19% in support vs. 23% in no intervention improved by ≥10 point as well as had a final score 
of ≥80 at 14 months; p=0.00189). One trial also reported a significant improvement in the CBT 
group compared with controls on the SIP-8 at 14 months (treatment effects: 263; 95% CI, 38 to 
488; p=0.0223 for CBT vs. support and 222; 95% CI, 3 to 441; p=0.0470 for CBT vs. control.89 

One trial only used the SIP-8 to measure overall functioning76 and reported worse functional 
impairment in the CBT group compared with the wait list control (mean change from baseline at 
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6 months: 29 vs. -293; p=0.004). Along with the other outcomes reported above the SIP-8 
showed mixed results. One trial only used the functional impairment scale to measure overall 
functioning and found no differences between counseling and the wait list control at 6 months 
followup.80 

Twelve trials (n=1,887) of counseling compared with no treatment, support, relaxation, or 
adaptive pacing, reported decreased fatigue measured by the Chalder Fatigue Scale, FSS, CIS, 
POMS-fatigue, Profile of fatigue-related symptoms scale, and the SF-36 vitality 
subscale.76,78,80,83-86,88,89,92,95,98 Results were primarily positive, but mixed. In nine trials 
counseling significantly decreased fatigue compared with controls on various measures,78,80,83-

85,88,89,92,93,98 while the other three trials showed no differences between groups.76,86,95 

Four trials used the Chalder Fatigue Scale to measure fatigue78,88,95,98 and results were 
primarily positive. Three trials reported significantly more decreases in fatigue in the counseling 
group compared with the controls (63% vs. 15% were non-cases of fatigue with a score <4 at 6 
months; p=0.00178) or better scores (difference in scores from baseline at 1 year for CBT vs. 
support: -3.16; 95% CI, -5.59 to -0.74; p=0.011 and CBT vs. no intervention: -2.61; 95% CI, -
4.92 to -0.30; p=0.02788 and at 52 weeks for CBT vs. no intervention: -3.4; 95% CI, -5.0 to -1.8; 
p=0.000198). However, by 5 years in one trial the results were no longer significantly different.79 

The other trial that used the Chalder Fatigue Scale reported statistically significantly better 
fatigues scores in the pragmatic rehabilitation group than the usual care group (treatment effect 
estimate of -1.18; 95% CI, -2.18 to -0.18; p=0.021), but by 70 weeks there were no differences.95 

This study conducted post hoc analyses to determine what may predict change on the Chalder 
Fatigue Scale and found significant effect for age (-0.10; 95% CI, -0.19 to -0.003; p=0.044), 
duration of illness (-0.01; 95% CI, -0.02 to -0.003; p=0.008), and those with severe problems as 
measured by the EQ-5D mobility scale (-2.95;95% CI, -5.51 to -0.40; p=0.024). Meaning those 
who were younger, had shorter illness durations, and less severe mobility problems at baseline 
showed greater improvements in fatigue at 70 weeks.96 Due to the variability in how the Chalder 
fatigue scale was used across studies, these results could not be pooled. 

Four trials used the CIS to measure fatigue76,85,89,92 and results were primarily positive. Three 
trials reported significantly more decreases in fatigue in the counseling groups compared with 
the controls (35% vs. 13% support vs. 17% no intervention improved at 14 months; p=0.009 for 
CBT vs. support, p=0.026 for CBT vs. control89, 27% vs. 7% improved at about 6-12 months; 
OR 4.9; 95% CI, 1.9 to 12.9; p<0.001,85 and 33% vs. 9% at 6 months; OR 5.0; 95% CI< 1.69 to 
14.57;93 all used a reliable change score of >1.64 and final score of ≤36 to indicated improved). 
Only one non randomized trial found no differences between groups at 6 months.76 

Two trials used the FSS to measure fatigue83,84 and both found significantly lower fatigue 
scores in the counseling groups compared with the controls (mean scores of 52.9 vs. 59.4 at 4 
months; p=0.0483 and mean scores of 5.37 vs. 5.62 at 1 year, but p value not reported84). One 
trial conducted post hoc analyses based on whether or not individuals stayed within their energy 
envelope, meaning they avoided overexertion and under exertion by exerting a comfortable 
range of energy, or strayed outside their energy envelope.82 Individuals rated their perceived 
energy and expended energy and this was used to determine which individuals stayed within 
their energy envelope (n=49) and which were outside their energy envelope (n=32). At 12 
months there was a statistically significant improvement in mean fatigue and functioning scores 
from baseline for those who stayed within their energy envelope compared with those who were 
outside their energy envelope (fatigue scores: -0.9 vs. 0.1; p<0.01 and functioning scores: 17 vs. 
0; p=0.03). The second additional analysis compared fatigue and functioning outcomes based on 
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homework compliance.81 They identified three groups based on the amount of homework 
completed; minimum compliance completed 0 to 25 percent, moderate compliance completed 
25.1 to 75 percent, and maximum compliance completed 75.1 to 100 percent of their assigned 
homework. When they assigned individuals to groups they noted that the highest percentage in 
the maximum group (56%) were in the cognitive therapy group, the highest percentage in the 
moderate group (34%) were in the CBT group, and the highest percentage in the minimum group 
(38%) were in the anaerobic and relaxation groups. At 12 months, though there was a trend 
toward better improvement in fatigue and functioning scores for the maximum compliance group 
compared with the other groups this did not reach significance. 

One trial used only the Profile of fatigue-related symptoms scale to measure fatigue80 and 
reported better scores in the counseling group compared with the wait list control (mean scores 
of 2.68 vs. 3.84 at 6 months; p=00.04), while one trial reported no differences in fatigue scores 
using the POMS.86 

Five trials (n=568) of counseling compared with no treatment, support, or relaxation, 
reported quality of life measured by the QOLI, QLI, QLS, EuroQol, and the health utilities 
index.84,86,88,89,91 Results were mixed, but primarily positive. Two trials reported better scores in 
the counseling group compared with controls (mean QOLI scores at 12 weeks: 2.81 vs. 3.26; 
p=0.0286 and mean change in QLI scores from baseline at 12 months: 2.6 vs. 0.6; p<0.0591), one 
trial89 reported better quality of life compared with support but not no treatment on the EuroQol 
at 14 months (treatment effects for CBT vs. support: -9.2; 95% CI, -15.6 to -2.8; p=0.0049 and 
treatment effects for CBT vs. no treatment: -2.3; 95% CI, -8.4 to 3.8; p=0.4619), one trial84 

reported slightly better scores on the QLI in the cognitive group compared with CBT and 
controls at 1 year, but the p value was not reported (69.10 for CBT vs. 72.52 for cognitive vs. 
63.00 for anaerobic activity vs. 72.00 for relaxation), and the final study reported no differences 
between groups.88 

Five trials (n=1,065) of counseling compared with no treatment, support, relaxation, or 
adaptive pacing reported employment outcomes including proportion working full- or part-time, 
hours worked per week or per 24-hour period, and level of work impairment measured by the 
Work and Social Adjustment Scale.76,78,79,84,89,98 Results were primarily positive. Both trials 
measuring work impairment with the Work and Social Adjustment Scale reported significantly 
better scores for the CBT group compared with controls (mean scores of 3.3 vs. 5.4 at 6 months; 
p<0.001 on scale scored with range 0-8;78 mean scores of 21.0 vs. 24.5 at 1 year; p=0.0001 on 
scale scored with range 0-4598). Three trials reported the number of hours, either per week or per 
24-hours, individuals were working, with one trial reporting significantly more hours worked per 
week for the CBT group compared with relaxation (mean hours of 35.57 vs. 24.00 at 5 years; 
p<0.04),79 however, one trial89 reported significantly more hours worked on 24-hour timetable in 
CBT group compared with support group but not the no treatment group (treatment effects for 
CBT vs. support: -9.6; 95% CI, -17.1 to -2.0; p=0.0132 and CBT vs. no treatment: -5.9; 95% CI, 
-13.2 to 1.4; p=0.1134), and one trial reported no differences between groups.76 Two trials 
reported no differences in the proportion of individuals working full- or part-time at 1 year84 or 5 

79years. 
Three trials (n=886) of counseling compared with no treatment, relaxation, or adaptive 

pacing reported global improvement using the CGI, spontaneous reporting of fully recovered or 
feeling much better, relapses, full recovery, and no longer meeting ME/CFS criteria.78,79,89,98 All 
three trials reported better global improvement for counseling compared with controls. 
Significantly more individuals reported being fully recovered or that they felt much better in the 
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CBT group compared with the support group and no intervention group (50% vs. 15% vs. 32%; 
p<0.001 for CBT vs. support, p=0.034 for CBT vs. no intervention).89 Significantly more 
individuals in the CBT group reported improvement compared with controls in two trials (70% 
vs. 31%; p<0.0178 and 41% vs. 31%; p=0.01398). One trial79 also followed up 5 years after 
counseling and continued to report more improvement in the CBT group compared with 
relaxation (68% vs. 43% with symptoms "steadily improved" not "consistently absent' or "mild"; 
p=0.05; 24% vs. 4% with complete recovery; p=0.04; 36% vs. 7% with no relapses; p=0.02; and 
mean number of relapses of 2.58 vs. 4.08; p<0.01), however there was no difference in the 
number of individuals currently meeting the Oxford (Sharpe, 1991) criteria for ME/CFS (52% 
vs. 39%; p=0.42). 

Only three good-quality trials reported anything about harms after counseling or behavior 
therapies. One large (n=630) trial reported fewer total harms in the CBT group (848) compared 
with adaptive pacing (949) and no treatment (977), but the p value was not reported, the same 
trial also reported fewer serious harms in the CBT group per 100 person-years (5.0; 95% CI, 2.2 
to 9.8) compared with adaptive pacing (10.1; 95% CI, 5.8 to 16.3), but was similar to no 
treatment (4.4; 95% CI,1.8 to 9.0).98 One trial reported none withdrew due to harms91 and the 
other trial reported no differences between groups for reported harms or withdrawals due to 
harms,95 but no other information was provide about harms. 

In summary most trials of CBT or other counseling techniques suggested improvement in 
overall functioning and fatigue symptoms in ME/CFS patients though in a trial that followed 
individuals up 5 years after counseling, this affect was no longer seen. In addition, studies used 
various measures to detect decreases in fatigue or improvements in overall functioning and 
results were often similar based on the measure being used, but difficult to compare across 
measures. Also, few studies reported the clinical significance, if available, of the improvement in 
scores. Harms were rarely reported. 
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Figure 3. Meta-analysis of mean changes in SF-36 physical function subscale scores for CBT compared with 

*Using support as the comparison
†Using usual care as the comparison
‡ Using adaptive pacing as the comparison
 
CBT= cognitive behavioral therapy CI= confidence interval; N= sample size; SF-36= Short Form 36-item survey.
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Table 3. Trials of counseling and behavioral therapies for ME/CFS 

Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Bazelmans, et al., 
200576 

Non-randomized 
trial 
N=65 
Fair 

CDC (Fukuda, 
1994) 

6 months A: Group CBT 
B: Wait list 
control 

Fatigue outcomes: CIS: NS 
Function outcomes: 
Functional impairment improved in control group on SIP-8 at 6 months, 
mean change in scores from baseline: 29 vs. -293; p=0.004 
Employment: 
Hours worked/week: NS 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Deale, et al., 199778 

N=60 
Deale, et al., 200179 

N=53 
Fair 

Oxford 
(Sharpe, 1991) 
and United 
States 
(Schluederber 
g, 1992) 
criteria 

Deale, 
1997: 6 
months 

Deale, 
2001: 5 
years 

A. CBT 
B. Relaxation 

Fatigue outcomes: 
Fatigue rating by assessor at 3 months as "better or much better" higher in 
the CBT group: 72% (18/25) vs. 17% (4/23); p<0.001 
Non-cases of fatigue (score <4 on Chalder Fatigue Scale) at 6 months 
higher in the CBT group: 63% (17/27) vs. 15% (4/26); p=0.001 
5 year followup: NS 
Function outcomes: 
% With good outcome on SF-36 physical functioning subscale better in CBT 
group at 6 months: 63% (19/30) vs. 17% (5/30); difference of 46% (95% CI, 
24 to 68), p<0.001 
5 year followup: NS 
Functioning rating by assessor at 3 months as "better or much better" higher 
in CBT group: 80% (20/25) vs. 26% (6/23); p<0.001 
Employment outcomes: 
Work and social adjustment scale subscale scores better in CBT at 6 
months, mean (SD): 3.3 (2.2) vs. 5.4 (1.8) p<0.001, between group 
differences over time 
Hours worked per week at 5 years was higher in CBT group, mean (SD): 
35.57 (8.11) vs. 24.00 (4.97); p<0.04 
% With full- or part-time employment at 5 year followup: NS 
Other outcomes: 
Global improvement rating "better or much better" higher in the CBT group 
at 6 months: 70% (19/27) vs. 31% (8/26); p<0.01 
Global improvement rating "better or much better" higher in the CBT group 
at 5 years: 68% (17/25) vs. 36% (10/28); p=0.05 
Outcomes at 5 year followup: 
Symptoms "steadily improved" not "consistently absent' or "mild" higher in 
the CBT group: 68% (17/25) vs. 43% (12/28); p=0.05 
Complete recovery higher in the CBT group: 24% (6/25) vs. 4% (1/28); 
p=0.04 
No relapses higher in the CBT group: 36% (9/25) vs. 7% (2/28); p=0.02 
Fewer number of relapses in CBT group, mean (SD): 2.58 (2.21) vs. 4.08 
(1.55); p<0.01 
No longer meeting U.K. criteria for CFS: 52% (13/25) vs. 39% (11/28); p=NS 

Goudsmit, et al., 
200980 

N=44 
Poor 

Oxford 
(Sharpe, 1991) 
criteria 

6 months A. Counseling 
B. Wait list 

Fatigue outcomes: 
Profile of fatigue-related symptoms scale scores better in counseling group 
at 6 months, mean (SD): 2.68 (1.41) vs. 3.84 (1.40); p=0.04 
Function outcomes: 
Functional impairment scale scores: NS 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Jason, et al., CFS 12 months A: CBT Fatigue outcomes: 
200784 Questionnaire, 

psychiatric 
B: COG 
C: ACT 

Fatigue scores better in CBT group for FSS scores at 12 months, mean 
(SD): 5.37 (1.19) vs. 5.87 (1.01) vs. 5.77 (1.43) vs. 5.62 (1.06); p=NR 

Jason, et al., assessment for D. Relaxation Comparison by energy envelope for those who stayed within envelope vs. 
200982 DSM-IV 

diagnosis, and 
outside envelope at 12 months was 5.3 vs. 6.3. Change at 12 months from 
baseline: -0.9 vs. 0.1; p<0.01 

Hlavaty, et al., medical The comparison by homework compliance level, change in score at 12 
201181 assessment months from baseline: -0.17 (0.73) vs. -0.51 (1.00) vs. -0.54 (1.09); p=NR 
N=114 Quality of life outcomes: 
Fair Quality of life slightly better in COG group based on QLS scores at 12 

months mean (SD): 69.10 (18.99) vs. 72.52 (10.84) vs. 63.00 (13.86) vs. 
Same study on 72.00 (19.70); p=NR 
Table 5 and 6 Function outcomes: 

Functional scores better in CBT, COG, and relaxation group than ACT on 
SF-36 physical functioning subscale scores at 12 months, mean (SD): 58.64 
(30.44) vs. 61.09 (23.74) vs. 39.72 (27.63) vs. 61.20 (27.70) p<0.01, for 
CBT and COG over time vs. ACT over time 
Comparison by energy envelope for those who stayed within envelope vs. 
outside envelope at 12 months: 65 vs. 43, change at 12 months from 
baseline: 17 vs. 0; p=0.03 
Comparison by homework compliance level, change in score at 12 months 
from baseline: 6.99 (19.30) vs. 7.55 (18.85) vs. 17.50 (18.09); p=NR 
% Achieving clinically significant improvement: NS 
Employment outcomes: 
% Employed at 12 month followup: NS 

Jason, et al., CDC (Fukuda, 4 months A. Buddy Fatigue outcomes: 
201083 1994) criteria counseling FSS scores better in buddy counseling group at 4 months, mean (SD): 52.9 
N=30 B. Control, no (10.5) vs. 59.4 (3.7); p=0.04 
Poor treatment for 4 

months 
SF-36 vitality subscale scores better in buddy counseling group at 4 months, 
mean (SD): 29.3 (13.9) vs. 24.7 (9.7); p<0.05 
Function outcomes: 
SF-36 physical functioning subscale: NS 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Knoop, et al., 
200885 

Tummers, et al., 
201092 

N=169 
Fair 

CDC (Fukuda, 
1994) criteria 

6-12 
months 
depending 
on length 
of 
treatment 

A. Self-
instruction 
B. Wait list 
control 

Tummers, 2010 
A. Stepped care 
B. Usual care 

Fatigue outcomes: 
CIS fatigue severity scores better in self-instruction group at second 
assessment, mean (SD): 38.9 (12.1) vs. 46.4 (8.7); p<0.001 
% With reduction in CIS fatigue severity scores higher in self-instruction 
group: 27% (23/84; 95% CI 18 to 37) vs. 7% (6/85; 95% CI 2 to 13); OR 4.9 
(95% CI, 1.9 to 12.9); p<0.001 
Function outcomes: 
SF-36 physical functioning subscale better in self-instruction group at 
second assessment, mean (SD): 65.9 (23.2) vs. 60.2 (23.7); p=0.011 
Functional impairment SIP-8 scores worse in self-instruction group at 
second assessment, mean (SD): 1,515 (545) vs. 1,319 (619); p<0.001 
Tummers, 2010 additional stepped care vs. usual care analysis 
Fatigue outcomes: 
CIS fatigue severity scores: NR 
% With reduction in CIS fatigue severity scores: NR 
Function outcomes: SF-36 physical functioning subscale: NS 
Other outcomes: 
Number of CBT sessions for stepped care vs. usual: 10.9 (4.4) vs. 14.5 
(5.3); p<0.01 
Median minutes in sessions (range): 420 (120-1,440) vs. 720 (120-2,040); 
p=0.01 

Lopez, et al., CDC (Fukuda, 3 months A. Group CBT Fatigue outcomes: 
201186 1994) criteria (12 B. Control, 1 POMS-Fatigue subscale: NS 
N=58 weeks) session of Quality of life outcomes: 
Poor psychoeducation 

summarizing 
strategies 

Category scores with lower scores indicating better health after treatment 
better in group CBT, mean (SD): 2.81 (1.15) vs. 3.26 (0.87); p=0.02 
Raw score after treatment: 1.17 (1.83) vs. 0.82 (1.37); p=0.05 
T score after treatment: 39.28 (14.17) vs. 36.42 (10.56); p=0.05 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
O'Dowd, et al., CDC (Fukuda, 12 months A. Group CBT Fatigue outcomes: 
200688 1994) criteria B. Group support Fatigue difference between groups from baseline for CBT vs. support at 12 
N=153 C. Usual care months: -3.16 (95% CI, -5.59 to -0.74); p=0.011 
Fair Fatigue difference between groups from baseline for CBT vs. usual care at 

12 months: -2.61 (95% CI, -4.92 to -0.30); p=0.027 
Function outcomes: 
Normal walking speed higher in CBT group on mean incremental shuttle 
walking test; at 6 and/or 12 months: 11.58 (0.71) vs. 9.82 (0.53) vs. 8.76 
(0.47); p=0.006 
Difference between groups from baseline to 12 months for CBT vs. support: 
1.77 (95% CI, 0.025 to 3.51); p=0.0055 
Difference between groups from baseline to 12 months for CBT vs. usual 
care: 2.83 (95% CI, 1.12 to 5.53); p=0.0055 
SF-36 physical functioning subscale: NS 
Quality of life outcomes: Health related quality of life utility scores: NS 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Prins, et al., 200189 

N=196 
Fair 

CDC (Fukuda, 
1994) criteria, 
except for the 
requirement of 
4/8 additional 
symptoms to 
be present 

14 months A. CBT 
B. Support group 
meetings 
C. No 
intervention 

Fatigue outcomes: 
% With improvement on CIS scores higher in CBT group at 14 months: 35% 
(20/58) vs. 13% (8/62) vs. 17% (13/76); p=0.009 for CBT vs. support, 
p=0.026 for CBT vs. control 
Treatment effects on CIS scores for CBT vs. support at 14 months: 5.8 
(95% CI, 2.2 to 9.4); p=0.0015 
Treatment effects on CIS scores for CBT vs. control at 14 months: 5.6 (95% 
CI, 2.1 to 9.0); p=0.0016 
Function outcomes: 
% With improvement on KPS score better in CBT group at 14 months: 49% 
(28/57) vs. 19% (12/62) vs. 23% (17/75); p=0.001 
Treatment effects for CBT vs. support on KPS score at 14 months: -6.3 
(95% CI, -9.6 to -3.0); p=0.0002 
Treatment effects for CBT vs. control on KPS at 14 months: -5.4 (95% CI, -
8.6 to -2.2); p=0.0009 
Treatment effects for CBT vs. support on SIP-8 score at 14 months: 263 
(95% CI, 38 to 488); p=0.0223 
Treatment effects for CBT vs. control on SIP-8 at 14 months: 222 (95% CI, 3 
to 441); p=0.0470 
Quality of life outcomes: 
Fatigue treatment effects for CBT vs. support on EuroQol scale at 14 
months: -9.2 (95% CI, -15.6 to -2.8); p=0.0049 
Treatment effects CBT vs. control on EuroQol scale: NS 
Employment outcomes: 
Treatment effects for CBT vs. support on hours worked on 24-hour timetable 
at 14 months: -9.6 (95% CI, -17.1 to -2.0); p=0.0132 
Treatment effects for CBT vs. control on hours worked on 24-hour timetable 
at 14 months: NS 
Other outcomes: 
% Of patient reporting they were fully recovered or felt much better based 
better in CBT group at 14 months: 50% (29/58) vs. 15% (9/62) vs. 32% 
(24/76); p<0.001 for CBT vs. support, p=0.034 for CBT vs. control 

Sharpe, et al., Oxford 12 months A. CBT Function outcomes: 
199690 (Sharpe 1991) B. Usual care Functional scores of ≥80 on KPS better in CBT group at 12 months: 73% 
N= 60 criteria (22/30) vs. 27% (8/30); difference of 47% (95% CI, 24 to 69) 
Good Improvement of ≥10 points on KPS better in CBT group at 12 months: 73% 

(22/30) vs. 23% (7/30); difference of 50% (95% CI 28 to 72%) 

38
 



 

  
  

 
 

 
 

 
  

  
         

  
 
 

  
  

     
   

     
             

           
            
            

            
             

     
   

 
 

 

  
  

   
 

   

  
           

           
             

       
           

          
            

        
   

       
           

          
            

        
   

 
 
    

  
  

 
  

    
   

   
 

  
  

 
 
  

  

 
 

   

   
         

  
       

      
        

         
   

         
  

         
      

   
         

   


 

Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Taylor, 200491 CDC (Fukuda, 12 months A. Counseling Quality of life outcomes: 
N=47 1994) criteria B. Wait list QLI scores better in counseling group at 12 months, mean (SD): 15.7 (3.7) 
Good vs. 14.6 (4.1); mean change from baseline: 2.6 vs. 0.6; p<0.05 

Health and function subscale at 12 months: 14.1 (1.7) vs. 13.6 (1.8) 
Social and economic subscale at 12 months: 15.6 (0.8) vs. 15.5 (0.9) 
Psychological and spiritual subscale at 12 months: 15.5 (1.1) vs. 15.1 (1.2) 
Family subscale at 12 months: 15.6 (0.8) vs. 15.5 (0.9); mean change from 
baseline: 0.2 vs. -0.2; p<0.05 

Tummers, et al., CDC (Fukuda, 6 months A. Self- Fatigue outcomes: 
201293 1994) criteria instruction Fatigue severity scores better in self-instruction group on CIS fatigue scale 
N=111 B. Wait list at second assessment, mean (SD): 39.6 (14.1) vs. 48.3 (8.1); p<0.01 
Good % With reduction in CIS fatigue severity scores: 33% (18/55) vs. 9% (5/56); 

OR 5.0 (95% CI, 1.69 to 14.57) 
Of those within the disabled range at baseline (SF-36 physical functioning 
subscale score ≤70, n=99), those in the self-instruction group improved 
more at the second assessment, mean change from baseline: -12.4 vs. -2.4; 
difference: -9.9 (95% CI, -5.4 to -14.3); p<0.01 
Function outcomes: 
SF-36 physical functioning subscale (main analysis): NS 
Of those within the disabled range at baseline (SF-36 physical functioning 
subscale score ≤70, n=99), those in the self-instruction group improved 
more at the second assessment, mean change from baseline: 18.5 vs. 9.6, 
difference: 9.05 (95% CI, 0.2 to 17.9); p<0.05 

Tummers, et al., 
201394 

"See Knoop, 2008 
and Tummers, 
2012" (Fair) 

Secondary analysis 
of Knoop, et al., 
2008 & Tummers, 
et al., 2012 
combined 

CDC (Fukuda, 
1994) criteria 

6-12 
months 
(based on 
the RCTs) 

A. Self-
instruction 
B. Wait list 

Fatigue outcomes: 
Interaction tests for potential moderators from linear regression models 
(95% CI): 
Age (years): 0.15 (0.01 to 0.045); p<0.05 
Depression: 0.15 (0.04 to 1.95); p=0.04 
Avoidance of activity: 0.17 (0.03 to 1.78); p=0.04 
Perpetuating factors: self-efficacy: NS, somatic attribution: NS, focus on 
bodily symptoms: NS 
Interaction tests for potential moderators from logistic regression models 
(95% CI): 
Avoidance of activity: 1.34 (1.03 to 1.74); p=0.03 
Depression: 1.40 (1.08 to 1.82); p=0.01 
Age (years): NS 
Perpetuating factors: self-efficacy: NS, somatic attribution: NS, focus on 
bodily symptoms: NS 

39
 



 

  
  

 
 

 
 

 
  

  
         

   
 

  
   

 
  

   
 
  

 

 
 

  

 
 

 
 

 
 

 
 

 
 

 

  
 

  
  

    

   
        

       
   

           
           
           

   
         

  
        

          
            

  
  
          

             
            

     
    


 

Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Wearden, et al., Oxford 4.5 A. Pragmatic Fatigue outcomes: 
201095 (Sharpe,1991) months rehab Chalder Fatigue Scale scores at 70 weeks: NS 
FINE Trial criteria (18 B. Supportive Significant regression coefficients for interaction between putative 
Wearden, et al., weeks) listening moderators and treatment: 
201296 treatment; 

17.5 
C. Usual care HADS baseline depression score: -0.67 (95%, CI -1.25 to -0.10); p=0.022 

HADS baseline total score: -0.30 (95% CI, -0.58 to -0.02); p=0.039 
Wearden, et al., months EQ-5D self-care scale, those with severe problems: -28.72 (95% CI, -32.14 
201397 (70 to -25.31); p<0.001 
N=257 weeks) Significant regression coefficients to predict change in Chalder Fatigue 
Good total 

followup 
Scale scores: 
Age: -0.10 (95% CI, -0.19 to -0.003); p=0.044 
Duration of illness: -0.01 (95% CI, -0.02 to -0.003); p=0.008 
EQ-5D mobility scale; those with severe problems: -2.95 (95% CI, -5.51 to -
0.40); p=0.024 
Function outcomes: 
Functional scores better in usual group on SF-36 physical functioning 
subscale at 20 weeks, mean (SD): 39.94 (25.21) vs. 33.28 (22.94) vs. 40.27 
(26.45); treatment effect estimate -7.54; 95% CI, -2.96 to -0.11; p=0.035 for 
supportive listening vs. usual care 
At 70 weeks: NS 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
White, et al., 201198 

PACE Trial 
N=480 
Good 

Same study on 
Table 5 and 6 

Oxford 
(Sharpe, 1991) 
criteria 

13 months 
(52 
weeks) 

A. CBT 
B. APT 
D. Usual care 

Fatigue outcomes: 
Fatigue scores better in CBT group on Chalder Fatigue Scale at 52 weeks, 
mean (SD): 20.3 (8.0) vs. 23.1 (7.3) vs. 23.8 (6.6) 
Mean difference CBT vs. APT at 52 weeks (95% CI): -2.7 (-4.4 to -1.1) 
p=0.0027 
Mean difference CBT vs. usual care at 52 weeks (95% CI): -3.4 (-5.0 to -1.8) 
p=0.0001 
% Improved from baseline (by ≥2 points) was higher in the CBT group: 76% 
(113/148) vs. 65% (99/153) vs. 65% (98/152) 
Function outcomes: 
Functional scores better in CBT group on SF-36 physical functioning 
subscale at 52 weeks, mean (SD): 58.2 (24.1) vs. 45.9 (24.9) vs. 50.8 (24.7) 
Mean difference CBT vs. APT at 52 weeks (95% CI): 10.5 (5.4 to 15.6) 
p=0.0002 
Mean difference CBT vs. usual care at 52 weeks (95% CI) : 7.1 (2.0 to 12.1) 
p=0.0068 
% Improved from baseline (by ≥8 points) was higher in CBT group: 71% 
(105/148) vs. 49% (75/153) vs. 58% (88/152) 
Employment outcomes: 
Work and social adjustment scale scores better in CBT group at 52 weeks, 
mean (SD): 21.0 (9.6) vs. 24.5 (8.8) vs. 23.9 (9.2); p=0.0001 for CBT vs. 
control and CBT vs. APT 
Other outcomes: 
More with positive change in CBT group on self-rated CGI at 52 weeks: 41% 
(61/147) vs. 31% (47/153) vs.25% (38/152) 
Minimum change: 52% (77/147) vs63% (96/153) vs.66% (100/152) 
Negative change: 6% (9/147) vs. 7% (10/153) vs. vs. 9% (14/152) 
The positive change vs. negative change, OR (95% CI) 
CBT vs. APT: 1.7 (1.0 to 2.7) p=0.034 
CBT vs. usual care: 2.2 (1.2 to 3.9) p=0.011 

ACT= anaerobic activity therapy; APT= adaptive pacing therapy; CBT= cognitive behavioral therapy; CDC= Centers for Disease Control and Prevention; CFS= chronic fatigue 
syndrome; CI= confidence interval; CIS= Checklist of Individual Strength; COG= cognitive therapy; DSM-IV= Diagnostic and Statistical Manual fourth edition; FSS= fatigue 
severity scale; HADS= Hospital Anxiety and Depression Scale; KPS= Karnofsky Performance Scale; N= sample size; NR= not reported; NS= not significant; OR= odds ratio; 
POMS= Profile of Mood States; QLI= Quality of Life Index; QLS= Quality of life scale; RCT= randomized controlled trial; SD= standard deviation; SF-36= 36-item Short Form 
Survey; SIP-8= Sickness Impact Profile 8-Items; U.K.= United Kingdom; vs. = versus. 
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Complementary and Alternative Medicine Therapies
Seven trials comparing one CAM approach with usual care, placebo, or alternative CAM 

intervention (Table 4 below; Appendix G4).99-105 Three trials aimed at treating a potential 
underlying pathology (insulin-like growth factor, antioxidant, acetyl-carnitine deficiency)100-102 

whereas the others targeted symptoms. Two trials were of good-quality 101,103, four fair-99,102,104,105 

and one poor-quality100 (Appendix H2). Trials evaluated different dietary approaches or
supplements, distant healing, homeopathy, melatonin, and phototherapy. Most were conducted in 
Europe and all but one103 of the trials were of small sample size (n<100). Major limitations of 
studies include inadequate or unclear randomization,100,105 enrolling fewer than 20 subjects in an 
arm,99,100 high loss to followup,99 lack of intention-to-treat analysis of outcomes,99,104,105 unclear 
or inadequate blinding,99,102,105 and groups not similar at baseline.101 Trials were either funded by 
foundations or trusts,103-105 pharmaceutical companies (fully or in part)101,102 or the funding 
source was not reported .99,100 

The evidence on CAM interventions was insufficient to draw conclusions as interventions 
included only single trials, were of small sample size, and most had significant methodological 
limitations. Two fair-quality trials, one with homeopathy and one with L-carnitine preparations, 
found improvement in some measure of fatigue and/or function, with no differences found in 
other measures. All other trials of CAM interventions found no significant improvements
compared with placebo, usual care, or an alternative CAM approach. Adherence was low in one
trial of a low sugar/low yeast diet but otherwise adherence and harms were not well reported.

One good-quality trial (n=57) compared Acclydine© , a combination of amino acids and a 
food supplement derived from the plant Solanum dulcamara proposed to increase biologically 
active insulin-like growth factor (IGF-1), with an identical placebo.101 Patients were identified 
based on the CDC (Fukuda, 1994) criteria and followed over 14 weeks for measures of fatigue 
and function. Although adherence was not reported, they found no differences in fatigue severity 
based on the CIS fatigue severity subscale questionnaire (1.1; 95% CI, -4.4 to 6.5) or self 
assessed daily fatigue level (-0.2, 95% CI, -1.2 to 0.9). They also found no difference in function 
based on the SIP-8 (59.1,95% CI -201.7 to 319.8), and physical activity measured with an 
actometer motion-sensing device (4.1, 95% CI -5.9 to 14.0).101 Of note, they also found no 
difference in IGF-1 blood levels between groups. Attrition was low and no harms were reported. 

One fair-quality study (n=89) compared acetyl-L-carnitine (2 g/day) with propionyl-L-
carnitine (2 g/day) and with a combination of both.102 Patients were eligible based on CDC 
(Fukuda, 1994) criteria and outcomes included CGI and MFI-20 comparing scores 8 weeks prior 
to intervention and after 24 weeks of treatment. They had 20 percent attrition (18 of 90 enrolled) 
and did not report adherence but found improvement in CGI for acetyl-l-carnitine (59%) and 
propionyl-L-carnitine (63%) and not for the combination therapy (37%). For the secondary 
outcomes of fatigue, propionyl-L-carnitine and the combination therapy showed a reduction on 
the 20-point general fatigue axis (from 18.4 SD 1.8 to 16.5 SD 3.1, and from 19.1 SD 1.4 to 17.3 
SD 3.3 respectively), whereas acetyl-L-carnitine showed a reduction on the 20-point mental 
fatigue axis (from 16.3 SD 2.5 to 13.9 SD 3.5). No differences were found on the physical 
fatigue axis. Patients reported sleeplessness and feeling overstimulated although withdrawal due 
to harms were similar between groups. 

A poor-quality crossover trial randomized patients to an extract of pollen (antioxidant) or 
placebo for 3 months followed by a 2-week washout and then to the pollen extract or placebo for 
an additional 3 months resulting in five people in placebo/pollen extract arm, five people in 
pollen extract/placebo arm, six people in placebo/placebo arm, and six people in pollen 
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extract/pollen extract arm. They measured total well-being, fatigue, and fatigability on a 10-point 
Likert scale (0 =no problem and 10=serious symptoms).100 They found no difference in any of 
their measures but did note that in the pollen extract group, 62 percent (13/21) reported 
improvement compared with 23 percent (5/22) in the placebo group. Adherence was not reported 
and no serious harms were noted. 

A small fair-quality trial (n=86), randomized patients diagnosed with CFS based on the 
Oxford (Sharpe, 1991) criteria to homeopathy or placebo.104 Homeopathic prescriptions included 
different single or multiple remedies prescribed at each consultation over a 6-month period and 
found improvement on the general fatigue subscale of the MFI-20 (mean change 2.70, SD 3.93 
vs. 1.35, SD 2.66, p=0.04) but no difference on other dimensions or on the Fatigue Impact Scale 
and in the proportion of patients clinically improving (a change from baseline of 15% in MFI 
subscales). They did report improvement on the physical dimension subscale of the Functional 
Limitations Profile (FLP) with a mean change of 5.11 (SD 8.82) compared with 2.72 (SD 8.40) 
in the placebo arm. Attrition was similar between groups (overall 11/103, 11%) and neither 
adherence nor harms were reported. 

One small (n=39) fair-quality trial compared a low sugar/low yeast diet with healthy eating in 
a group of primarily female patients (88%) diagnosed with ME/CFS using the CDC (Fukuda, 
1994) criteria.99 The low sugar/low yeast diet involved omission of all sugar containing foods, 
refined carbohydrates, yeast containing foods, alcohol, and caffeine with a limited consumption 
of fruit and milk except a daily yogurt. Those randomized to the healthy eating approach were 
advised to consume a high fiber diet with five servings of fruit and vegetables per day, two 
servings of fish per week, and reduced fat and refined carbohydrate. Patients were followed for 
24 weeks for outcomes of fatigue and quality of life. They found no difference in either outcome 
based on the Chalder Fatigue Scale and the SF-36 but did note high loss to followup (25% and 
these were not included in analysis) and low adherence (24% in the low sugar/low yeast group 
vs. 67% in the healthy eating group). 

A large good-quality trial (n=409) randomized patients to distant healing versus usual care 
(waiting) and used the CDC (Fukuda, 1994) or Oxford (Sharpe, 1991) definitions for 
inclusion.103 The median duration of illness ranged from 9.6 to 11.9 years. They measured 
adherence of the healers who were from 21 European countries with a mean healing experience 
of 9.7 years (SD 7.9 years), and replaced those not complying with the study design (7%, 
34/462). In addition to other outcomes not included in this report, they considered the Physical 
Health Component Summary score of the SF-36 and found no differences (1.11; 95% CI, -0.255 
to 2.473). Although there was no interaction effect for treatment and blinding (p=0.32), patients 
who knew they were not being treated had much lower scores at followup (mean difference 
between groups: -1.544; 95% CI, -2.913 to -0.176).103 

A final fair-quality crossover study compared melatonin with phototherapy. Thirty patients 
identified using the Oxford criteria were given placebo initially for 12 weeks followed by 
melatonin (5 mg every evening) or phototherapy (2500 Lux for 1 hour in the morning). This was 
followed by a 12-week washout (phototherapy group) or placebo (melatonin group) and then a 
crossover to the reverse schedule.105 They reported no differences in a 10-point visual analogue 
scale of fatigue, the Mental Fatigue Inventory, or the SF-36 physical functioning dimension. 

In summary, there is insufficient evidence to determine the effectiveness or harms of CAM 
interventions due to small single studies and methodological limitations. 
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Table 4. Trials of complementary and alternative medicine therapies for ME/CFS 

Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Hobday, et al., CDC 6 months A. Low sugar/low Fatigue outcomes: 
200899 (Fukuda, (24 weeks) yeast Chalder Fatigue Scale scores: NS 
N=39 1994) criteria B. Healthy eating SF-36 vitality subscale scores: NS 
Fair Function outcomes: 

SF-36 physical functioning subscale scores: NS 
Ockerman, CDC 3 months A. Pollen: Fatigue outcomes: 
2000100 (Fukuda, Antioxidant Fatigue scores improved in the pollen group on the Likert at 3 months: -
N=22 1994) criteria extract of pollen 0.43 vs. -0.18; p<0.05 
Poor (Polbax) 

B. Placebo 
Quality of life outcomes: 
Total well-being scores lower in the placebo group at 3 months: 7.14 vs. 
6.66; p=NR 
Change from baseline in the pollen group vs. placebo: -1.66 vs. -0.21; 
p<0.01 
Change in total well-being after treatment: p=NR 
Worse: 9.5% (2/21) vs. 18% (4/22) 
No change: 29% (6/21) vs. 59% (13/22) 
Better: 62% (13/21) vs. 23% (5/22) 

The, et al., CDC 3.5 months A. Acclydine Fatigue outcomes: 
2007101 (Fukuda, (14 weeks) B. Placebo CIS fatigue severity scores: NS 
N=57 1994) criteria Function outcomes: 
Good SIP-8 scores: NS 

Other outcomes: 
Physical activity level over a 12-day period: NS 

Vermeulen and 
Scholte, 2004102 

N=89 
Fair 

CDC 
(Fukuda, 
1994) criteria 

6 months 
(24 weeks) 

A. Acetyl-L-
carnitine (ALC) 
B. Propionyl-L-
carnitine (PLC) 
C. Combination, 
Acetyl-L-carnitine 
2 g/day + 
propionyl-L-
carnitine 2 g/day 
(combo) 

Fatigue outcomes: 
General fatigue scores better in ALC group based on MFI-20 scores at 
24 weeks, mean (SD): 15.9 (4.2) vs. 16.5 (3.1) vs. 17.3 (3.3) 
However, both other interventions improved more from baseline: 
p=0.004 for PLC change from baseline; p=0.000 for combo change 
from baseline 
Mental fatigue at 24 weeks: 15.1 (3.6) vs. 13.9 (3.5) vs. 14.6 (4.0); 
p=0.015 for ALC change from baseline 
Other outcomes: 
% Improved from baseline was higher in the PLC group on CGI at 24 
weeks: 59% (17/29) vs. 63% (16/unclear) vs. 37% (11/30) 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Walach, et al., CDC 6 months A. Distant Function outcomes: 
2008103 (Fukuda, treatment healing SF-36 physical functioning: NS 
N=409 1994) criteria Followup to B. Usual care SF-36 physical functioning subscale: NS 
Good 18 months Covariance analysis effect for blinded vs. unblinded treatment, 95% CI : 

-1.54 (SE 0.70) -2.91 to -0.18 
Weatherly- Oxford 6 months A. Homeopathy Fatigue outcomes: 
Jones, et al., (Sharpe, B. Placebo General fatigue scores better in placebo group on MFI-20 scores at 6 
2004104 1991) criteria months, mean (SD): 2.70 (3.93) vs. 1.35 (2.66), p=0.04 
N=86 Physical fatigue: NS 
Fair Mental fatigue: NS 

FIS Cognitive dimension: NS 
FIS Physical dimension: NS 
FIS Social dimension: NS 
Function outcomes: 
Functional Limitations Profile scores: NS 

Williams, et al., Oxford 12 months A. Melatonin Fatigue outcomes: 
2002105N=30 (Sharpe, (12 weeks B. Phototherapy (IQR) VAS score: NS 
Fair 1991) criteria treatment, 

12 week 
washout, 
then 12 
week 
crossover 
and 12 week 
washout) 

Mental Fatigue Inventory scores: NS 
(IQR) SF-36 vitality subscale scores: NS 
Function outcomes: 
(IQR) SF-36 physical functioning subscale scores: NS 

ACL = Acetyl-L-carnitine; CDC= Centers for Disease Control and Prevention; CGI= Clinical Global Impression change score; CI= confidence interval; CIS= Checklist of 
Individual Strength; FIS= Fatigue Impact Scale; g= gram; IQR= interquartile range; MFI-20= Multidimensional Fatigue Inventory 20-Item; N= sample size; NR= not reported; 
NS= not significant; PCL= Propionyl-L-carnitine; SD= standard deviation; SE= standard error; SF-36= 36-item Short Form Survey; SIP-8= Sickness Impact Profile 8-Item; VAS= 
visual analog scale; vs.= versus. 
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Exercise Programs
One good-quality98 and five fair-quality randomized trials compared one form of exercise 

with another form of exercise, standard medical care, adaptive pacing, or placebo (Table 5 
below; Appendix G4 and H2).75,106-109 Studies were conducted in the United 
Kingdom,75,98,106,109 United States,84 New Zealand,108 and China107 and enrolled patients based on 
the CDC (Fukuda, 1994) criteria84,107-109 or the Oxford (Sharpe, 1991) criteria.75,98,106 All were 
intended to target symptoms of ME/CFS. Major limitations of studies include dissimilarity of 
groups,106,108 high loss to followup,109 lack of intention-to-treat analysis of outcomes,109 and 
unclear or inadequate blinding.75,98,106-108 One trial was funded by a ME/CFS network and all 
other trials were funded by research agencies or trusts. 

There is low strength of evidence that exercise therapy was superior to control groups in
measures of fatigue, function, and clinical impression of change. There is insufficient evidence
based on one small study to determine the effectiveness of home orthostatic training or harms of
exercise therapies. 

The effectiveness of GET compared with control groups (usual care, placebo, placebo 
exercise, adaptive pacing) was studied in four trials.75,98,106,108 The largest of these was the PACE 
trial, a 12 month good-quality 4-arm trial that included a comparison of GET (n=159) with 
adaptive pacing (n=159) and usual care (n=157), and measured outcomes of fatigue (Chalder 
Fatigue Scale), function (SF-36 physical function subscale), clinical global impression of change, 
and work impairment (work and social adjustment scale).98 The CBT arm is discussed in the 
Cognitive and Behavioral Therapies and Head-to-Head/Comparison Trials Sections. GET 
consisted of a maximum of 15 sessions including education and a negotiated exercise plan with 
incremental activity increases aimed at 30 minutes of light exercise 5 times a week. Adaptive 
pacing consisted of a maximum of 15 sessions of therapy aimed at achieving optimum adaptation 
to the illness through activity pacing and advice to avoid activities that demand more than 70 
percent of participant's perceived energy. Compared with the usual care group and the adaptive 
pacing therapy group, at 1 year the GET groups reported statistically significantly better fatigue 
scores (mean difference GET vs. usual care: -3.2; 95% CI, -4.8 to -1.7; p=0.0003; GET vs. 
adaptive pacing therapy: -2.5; 95% CI, -4.2 to -0.9; p=0.0059), functioning scores (mean 
difference GET vs. usual care: 9.4; 95% CI, 4.4 to 14.4; p=0.0005; GET vs. adaptive 12.8; 95% 
CI, 7.7 to 17.9; p<0.0001), and work impairment scores (mean score: 20.5 GET vs. 23.9 usual 
care, p<0.001; GET vs. 24.5 adaptive pacing therapy, p<0.001). GET groups reported greater 
improvement on the self-rated CGI at 1 year compared with both the usual care and adaptive 
pacing therapy groups (OR of positive change vs. negative change for GET vs. usual care: 2.0; 
95% CI, 1.2 to 3.5; p=0.013; GET vs. adaptive pacing therapy: 1.5; 95% CI, 1.0 to 2.3; p=0.028). 
They also found a significant improvement in PEM in the exercise group compared with both 
usual care (OR 0.5, p=0.003) and adaptive pacing (OR 0.5, p=0.004). Non-serious harms were 
reported often and were similar between groups (usual care: 977; adaptive pacing therapy: 949; 
GET: 992). Although serious hars and serious clinical deterioration were uncommon, there were 
more reported in the exercise group (17) than the usual care group (7), p=0.04. They also 
considered serious adverse reactions to the treatment intervention and found no differences 
between groups. 

A smaller fair-quality trial of shorter duration found similar results on outcomes of fatigue 
and CGI, but did not find improvement in the physical function subscale of the SF-36. This was 
a 12-week trial with 6-month followup comparing GET with standard medical care (n=49).108 

Exercise consisted of treadmill walking starting at 10 to 15 minutes, 4 to 5 times per week at a 
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heart rate of 40 percent of VO2 max (50% maximal heart rate) and increased by 3 to 5 minutes 
per week for the first 6 weeks and then by an increase in heart rate by 5 beats per minute per 
week with a goal of achieving 30 minutes of exercise at 70 percent VO2 maximum (80% 
maximal heart rate) at 12 weeks.108 The primary outcome was the CGI, which was significantly 
improved in the GET group compared with the standard medical care group at 12 weeks (55% 
rated as much or very much better compared with 24% of the control, p=0.04). Sixty-eight 
percent of patients rated their exercise therapy as ‘effective’ or ‘highly effective’. Compared with 
standard therapy, GET showed improvement in all of the secondary fatigue outcomes at 12 
weeks (Chalder Fatigue Scale scores; total score: -10.54 vs. -0.94, p=0.02; physical fatigue 
subscale: -6.64 vs. -0.34, p=0.02; mental fatigue subscale: -3.90 vs. 0.60, p=0.03), but showed no 
difference in the SF-36 physical functioning subscale (15.95 vs. 9.35, p=0.49). In their intention-
to-treat analysis with a 12 percent dropout rate (3 per group), neither the Chalder Fatigue Scale 
mental fatigue subscale or SF-36 physical functioning subscale were significant.108 Notably, the 
GET group was younger (mean age 37 vs. 45 years) and had a shorter duration of illness (2.7 vs. 
5.0 years). They received 77 percent of the questionnaires at the 6 month followup and found 
sustained improvement on the CGI and the Chalder Fatigue Scale physical fatigue whereas the 
Chalder Fatigue Scale mental fatigue subscale scores showed no difference between groups at 6 
months.108 They also considered physiological assessment of fitness with incremental testing on 
a treadmill to determine maximum aerobic capacity (VO2 peak) and found no difference between 
groups, however, complete data was only available for just over half the sample as 10 patients 
refused to have a second test due to perceived harm from the initial testing, five stopped prior to 
maximal effort, and the equipment failed on another two patients. 

An earlier fair-quality 12-week trial conducted in the United Kingdom found similar results 
for CGI, measures of fatigue, and function measured by the SF-36 when comparing GET with 
flexibility exercises.106 Patients attended weekly sessions in which they were prescribed a home 
program that consisted of either exercise (primarily walking) or stretching and relaxation to be 
performed 5 days per week. The initial exercise prescription consisted of 5 to 15 minutes of 
aerobic exercise at an intensity of 40 percent of peak oxygen consumption (50% maximum heart 
rate) to be increased by 1 or 2 minutes to a maximum of 30 minutes. Once achieved, the intensity 
was then increased to a maximum of 60 percent of peak oxygen consumption, as monitored by 
heart rate. If fatigue increased, patients were advised to maintain the same level of exercise until 
fatigue lessened. The flexibility and relaxation group started at 10 minutes of 
stretching/relaxation and were advised to increase to a maximum of 30 minutes while avoiding 
any extra physical activities. A greater number of patients in the GET group reported “much” or 
“very much” improvement on the CGI (16/29, 55% vs. 8/30, 27%; p=0.05).106 Intention-to-treat 
analysis including seven patients who dropped out (4 exercise, 3 flexibility/relaxation) found 
similar results (17/33 vs. 9/33, p=0.04) They also evaluated changes in fatigue using various 
measures and found significant improvement on all measures with the exception of the mental 
fatigue subscale of the Chalder Fatigue Scale based on differences in means (Chalder Fatigue 
Scale total score: -8.40 vs. -3,10, p<0.01; VAS total fatigue score [normal=200]: -59 vs. -39, 
p=0.04; VAS physical fatigue score [normal=100]: -31 vs. -23, p<0.01; VAS mental fatigue 
score [normal=100]: not significant). Improvement was also noted in function based on SF-36 
total scores (137 vs. 84, p=0.05) and physical function score (47.5 vs. 8.0, p=0.01). Although 
they reported a significant difference in the SF-36 general health score between groups at 12 
weeks, there was a difference between the groups at baseline with the change being similar (4.0 
vs. 4.0). Differences were also noted in peak oxygen consumption, mean heart rate during 
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submaximal treadmill testing, and mean submaximal perceived exertion score favoring the 
exercise group (13% vs. 6%; 143 beats per minute, SD 13 vs. 150 beats per minute, SD 13; 14.5, 
SD 3.4 vs. 16.2, SD 2.8, respectively). Twenty-three of thirty patients in the flexibility/relaxation 
group were allowed to crossover to the exercise intervention at 12 weeks. One dropped out due 
to an unrelated condition and of the 22 who completed the program, 54 percent (12/22) rated 
themselves as better. At 1 year they found persistent improvement in measures of function with 
66 percent (31/47) of those working or studying at least part time compared with only 39 percent 
(26/66) at baseline (95% CI, 9% to 44%). 

A final fair-quality 4-arm study (n=136) compared fluoxetine with GET, placebo, or a 
combination of GET and fluoxetine, followed them for 6 months, and measured fatigue using the 
Chalder Fatigue Scale and functional capacity measuring the amount of oxygen consumed in the 
final minute of exercise per kg of body weight.75 Attrition was highest in the combination group 
(42%), but was also high in the individual intervention groups (32% in fluoxetine group and 29% 
in GET group), while the control group had lower attrition (17%). Adherence was not reported. 
Results of the GET versus placebo arms will be reported in this section. After 6 months of 
treatment there was greater improvement in fatigue and more non-cases of fatigue (Chalder score 
<4) in the exercise interventions (18% vs. 6%). The exercise interventions showed an 
improvement in functional capacity, with a mean change from baseline at 6 months of 2.8 ml 
O2/kg per minute (95% CI, 0.8 to 4.8). Total withdrawal was greatest in the exercise groups 
(25/68, 37%) compared with the non-exercise groups (15/69, 22%). 

Pooling of three of these studies found a significant improvement in CGI (RR 1.58; 95% CI, 
1.25 to 1.98, Figure 4), and SF-36 physical function subscale (weighted mean difference 10.29; 
95% CI, 6.71 to 13.88, Figure 5).98,106,108 Due to the variability in how the Chalder fatigue scale 
was used across studies, these results could not be pooled. 

Two other forms of exercise were studied and found mixed results. Ho and colleagues 
performed a 4-month randomized trial of qigong exercise compared with no qigong exercise in 
64 patients ages 18 to 55 years recruited through online or newspaper advertising in Hong 
Kong.107 Patients randomized to the exercise group received group qigong twice weekly for 5 
weeks (2 hours of education, relaxation, stretching, and 1 hour of qigong training per session) 
followed by 12 weeks of home based qigong (30 minutes per day). The control group was asked 
to refrain from qigong exercise. Attrition was 19 percent and similar between groups. 
Improvement was reported in the Chalder Fatigue Scale total score (mean change: -18.3 vs. -7.6, 
p<0.001), physical fatigue subscale score (mean change: -12.1 vs. -4.4, p<0.001), and mental 
fatigue subscale score (mean change: -5.1 vs. -3.1, p=0.01) in both groups with a significantly 
greater improvement in the qigong exercise group. No change was noted in the SF-36 physical 
function subscale score (3.2 vs.2.1, p=0.48). Home orthostatic training (40 minutes of standing 
against a wall with their heels 15 cm from the wall) was compared with a sham home exercise 
program (10 minutes of wall standing while performing intermittent calf contractions) in a fair-
quality 6-month trial of 38 patients with CFS based on the CDC (Fukuda, 1994) criteria.109 No 
differences in fatigue as measured by the fatigue impact score in those who completed the trial 
and submitted a final questionnaire (n=25). At 6 months, the sham group had a significantly 
greater drop in blood pressure when standing compared with the intervention group (-6 mmHg, 
95% CI, 0.0 to 12.6, p=0.05), but the clinical significance of this was not reported. Of note, they 
did not perform any subgroup analysis to determine if differences existed in those with 
subjective autonomic symptoms at baseline. 
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In summary, GET improves function (moderate strength), and global improvement (moderate 
strength), and fatigue (low strength) in ME/CFS patients compared with control groups. 
Although qigong exercise found improvement in measures of fatigue and orthostatic training 
found no different in measures of fatigue but did improve physiological measures, this represents 
an insufficient evidence based on single small studies. Harms were not well reported but the high 
rate of patients refusing repeat exercise testing in one study due to concern of harm suggests that 
this outcome has not been adequately studied. 

Figure 4. Meta-analysis of improvement on CGI scale for exercise compared with controls 

*Using adaptive pacing as the comparison
 
Abbreviations: CGI = Clinical Global Impression of Change Score; CI= confidence interval; N= sample size; RR= relative risk.
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Figure 5. Meta-analysis of mean changes in SF-36 physical function subscale scores for exercise 
compared with controls 

*Using adaptive pacing as the comparison
 
Abbreviations: CI= confidence interval; N= sample size; RR= relative risk; SF-36= Short Form 36-item survey.
 

50
 



 

        

  
  

 
 

 
 

 
  

  
         

  
 
  

 
 

 

 
 

  

   
  

  
 

  
 

   

  
           
            

     
  

           
 

  
              

    
   

           
      
       
      

   
 

 
  
 

 
 

  

    
 

   

  
            
           

   
             

   
  

           
  

     
   

           
   


 

Table 5. Trials of exercise programs for ME/CFS 

Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Fulcher and Oxford 3 months (12 A: Exercise Fatigue outcomes: 
White, (Sharpe, weeks), group Chalder Fatigue Scale mean (SD): 20.5 (8.9) vs. 27.4 (7.4); p=0.004 
1997106 1991) criteria 1 year B: Control group Physical fatigue scores better mean (SD): 130 (28) vs. 154 (34); p=0.006 
RCT followup Other VAS fatigue scores: NS 
N=59 Function outcomes: 
Fair SF-36 physical functioning subscale mean (SD): 69 (18.5) vs. 55 (21.8); 

p=0.01 
Employment outcomes: 
working full- or part-time at 1 year followup: 66% (31/47) vs. 39% (26/66); 95% 
CI, 9% to 44% 
Other outcomes: 
Self-rated CGI scores of "very much better" :: 31% (9/29) vs.7% (2/30), p=0.05 
Median (IQR) peak O2 consumption: NS 
Median increase in peak O2 consumption: NS 
Median increase in isometric strength: NS 

Ho, et al., CDC 4 months A: Qigong Fatigue outcomes: 
2012107 (Fukuda, exercise Chalder Fatigue Scale mean (SD): 21.6 (10.4) vs. 32.1 (8.8); p=0.000 
RCT 1994) criteria B: Control group Physical fatigue scores, Chalder Fatigue Scale mean (SD): 12.9 (6.1) vs. 20.3 
N= 52 (5.7); p=0.000 
Fair Mental fatigue scores on Chalder Fatigue Scale mean (SD): 8.8 (4.6) vs. 11.9 

(3.8); p=0.012 
Function outcomes: 
SF-12 mental functioning subscale mean (SD): 42.7 (7.2) vs. 35.7 (9.5); 
p=0.001 
SF-12 physical functioning subscale: NS 
Other outcomes: 
Telomerase activity at 4 months (arbitrary unit): 0.178 (0.201) vs. 0.104 
(0.059); p=0.029 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Moss-Morris, CDC 3 months (12 A: Exercise Fatigue outcomes: 
et al., 2005108 (Fukuda, weeks), group Chalder Fatigue Scale mean (SD): 13.91 (10.88) vs. 24.41 (9.69); p=0.02 
RCT 1994) criteria 6 month B: Control group Physical fatigue scores on Chalder Fatigue Scale mean (SD): 7.91 (7.06) vs. 
N= 49 followup 14.27 (5.75); p=0.02 
Fair Mental fatigue scores on Chalder Fatigue Scale mean (SD): 6.00 (4.06) vs. 

10.14 (4.27); p=0.03 
Function outcomes: 
SF-36 physical functioning: NS 
Other outcomes: 
Self-rated CGI scores of % “much or very much improved" at 6 months: 54 
(12/22) vs. 23.8 (5/21); p=0.04 

Sutcliffe, et CDC 6 months A. Orthostatic Fatigue outcomes: 
al., (Fukuda, training Mean FIS scores: NS 
2010109 1994) criteria B. Control group Function outcomes: 
RCT Mean systolic blood pressure: NS 
N= 36 Mean heart rate (beats per minute): NS 
Fair 
Wearden, et Oxford 6.5 months A. GET Fatigue outcomes: 
al., 199875 (Sharpe, (26 weeks) B. Placebo Fatigue scores significantly improved in GET group on Chalder Fatigue Scale 
N=68 1991) criteria control* at 26 weeks, mean change from baseline (95% CI): -5.7 (-9.5 to -1.9) vs. -2.7 
Fair (-5.4 to 0.01) 

Non-cases of fatigue on Chalder Fatigue Scale (score <4) at 26 weeks: 18% 
Same study (6/33) vs. 6% (2/34), p=0.025 for exercise interventions combined vs. control 
as on Table 3 Function outcomes: 
and 6 Functional work capacity based on amount of O2 consumed in the final minute 

of exercise per kg of body weight improved in GET group at 26 weeks, mean 
change (95% CI) : 2.8 (0.8 to 4.8) vs. -0.1 (-1.7 to 1.6) 
Effect of exercise on functional work capacity, mean change 0-26 weeks: 1.9 
(95% CI 0.15 to 3.69), p=0.03 
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Author, year 
Study type 
N Case Duration/ Overall effect 
Quality definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
White, et al., Oxford 13 months A. APT Fatigue outcomes: 
201198 (Sharpe, (52 weeks) B. GET Fatigue scores better in GET group on Chalder Fatigue Scale at 52 weeks, 
PACE Trial 1991) criteria C. Usual care† mean (SD): 20.6 (7.5) vs. 23.1 (7.3) vs. 23.8 (6.6) 
N=479 Mean difference GET vs. APT at 52 weeks (95% CI): -2.5 (-4.2 to -0.9) 
Good p=0.0059 

Mean difference GET vs. usual care at 52 weeks (95% CI):. -3.2 (-4.8 to -1.7) 
Same as on p=0.0003 
Table 3 and 6 % Improved from baseline (by ≥2 points) higher in GET group: 80% (123/154) 

vs. 65% (99/153) vs. 65% (98/152) 
Function outcomes: 
Functional scores better in GET group on SF-36 physical functioning subscale 
at 52 weeks, mean (SD): 57.7 (26.5) vs. 45.9 (24.9) vs 50.8 (24.7) 
Mean difference GET vs. APT at 52 weeks (95% CI): 12.8 (7.7 to 17.9) 
p<0.0001 
Mean difference GET vs. usual care at 52 weeks (95% CI) : 9.4 (4.4 to 14.4) 
p=0.0005 
% Improved from baseline (by ≥8 points) higher in GET group: 70% (108/154) 
vs. 49% (75/153) vs. 58% (88/152) 
Employment outcomes: 
Work and social adjustment scale scores better in GET group at 52 weeks, 
mean (SD): 20.5 (9.4) vs. 24.5 (8.8) vs. 23.9 (9.2); p=0.0006 for GET vs. 
control and p=0.0004 for GET vs. APT 
Other outcomes: 
More with positive change in GET group on self-rated CGI at 52 weeks: 41% 
(62/152) vs. 31% (47/153) vs. 25% (38/152) 
Minimum change: 53% (80/152) vs. 63% (96/153) vs. 66% (100/152) 
Negative change: 7% (10/152) vs. 7% (10/153) vs. 9% (14/152) 
The positive change vs. negative change, OR (95% CI) 
GET vs. APT: 1.5 (1.0 to 2.3) p=0.028 
GET vs. usual care: 2.0 (1.2 to 3.5) p=0.013 

*Comparisons between Fluoxetine and placebo are presented in Table 2 and comparisons with GET + fluoxetine are presented in Table 6.
†Comparisons for CBT with APT and usual care are presented in Table 3 and comparisons for CBT with GET are presented in Table 6.
 
APT= adaptive pacing therapy; CDC= Centers for Disease control and Prevention; CGI= Clinical Global Impression Change Score; CI= confidence interval; FIS= Fatigue Impact
 
Scale; IQR= interquartile range; N= sample size; NR= not reported; NS= not significant; O2= oxygen; RCT= randomized controlled trial; SD= standard deviation; SF-36= 36-item
 
Short Form Survey; SF-12= Short Form 12-item Survey; VAS= visual analog scale; vs.= versus.
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Head-to-Head Comparisons and Combination Therapies
Five trials (7 publications) were included that compared either head-to-head interventions or 

combinations of two interventions (Table 6 below; Appendix G4).75,77,81,82,84,87,98 Four trials (in 
6 publications) compared head-to-head interventions, one of face-to-face CBT compared with 
telephone CBT,77 one comparing CBT with GET and adaptive pacing and a usual care group,98 

one comparing CBT with cognitive therapy and anaerobic activity therapy and relaxation,81,82,84 

and one of fluoxetine compared with GET,75 which also had a group of the combination of 
fluoxetine plus GET for comparison. The fifth trial compared a combination treatment of CBT 
plus GET with usual care.75,87 The results for the head-to-head- trials that pertain to the 
comparison of one intervention to another, not a control group, on outcomes will be discussed in 
this section; results based on comparisons with control groups, such as GET or CBT were 
discussed in those previous sections. All trials were designed to target symptoms of ME/CFS, not 
treat the underlying cause. One trial was good-quality98, while the other four were rated fair-
quality75,77,84,87 (Appendix H2). Three of the trials were of large size (n>100) and illness 
duration, when reported, was at least greater than 6 months. Two trials used the Oxford (Sharpe, 
1991) criteria to identify patients with CFS,75,98 one used the CDC (Fukuda, 1994) criteria,87 

while another used a combination of both the Oxford (Sharpe, 1991) criteria and CDC (Fukuda, 
1994) criteria,77 and the other used a combination of a CFS symptom questionnaire, psychiatric 
assessment, and medical assessment.84 

Adherence was only reported in two trials, with one reporting participants completed an 
average of 10 out of 13 sessions84 and another reporting an average of 11.3 out of 15 sessions.77 

This trial also reported that 20 percent of the face-to-face CBT group and 30 percent of the 
telephone CBT group did not receive the intervention. Attrition was relatively high (<20%) in 
three trials, with the telephone CBT group reporting the highest attrition of all (56%), even 
though attrition in the face-to-face CBT group was also high (34%).77 The trial of fluoxetine and 
GET reported the second highest attrition of these trials in the combination group (42%) with 
both the fluoxetine only group and the GET only groups reporting high attritions (32% vs. 29%), 
while the no treatment group did not (17%).75 The other two trials reported low attrition rates 
(0.6-5%).87,98 

There is low strength of evidence that GET and CBT or cognitive therapy had similar results 
on measures of fatigue and function in one good-quality and two fair-quality head-to-head trials. 
GET was superior to fluoxetine on measures of fatigue and function in one fair-quality trial but 
represents an insufficient strength of evidence given that it was a single study of small sample 
size. CBT delivered either face-to-face or over the telephone showed improvement in overall 
functioning and work impairment in one fair-quality trial, but there were no differences between 
groups and strength of evidence is insufficient given a single study of small sample size. harms 
were not well reported leaving insufficient evidence on the harms of GET although patients 
receiving GET reported more serious harms compared with CBT, adaptive pacing, or usual care 
in one good-quality trial. 

The PACE trial described previously was a large 12-month good-quality trial (n=641) 
comparing four interventions: CBT; GET; an adaptive pacing therapy; and a usual care control 
group.98 Attrition was low with only 1.7 percent withdrawing overall and adherence was not 
reported. Compared with the control and adaptive pacing groups, at 1 year the CBT and GET 
groups reported similar improvement in fatigue scores, functioning scores, and work impairment 
scores. Both CBT and GET groups reported great improvement on the self-rated CGI at 1 year 
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compared with both the control and adaptive pacing therapy groups (OR of positive change vs. 
negative change for CBT vs. control: 2.2; 95% CI 1.2 to 3.9; p=0.011; CBT vs. adaptive pacing 
therapy: 1.7; 95% CI, 1.0 to 2.7; p=0.034; GET vs. control: 2.0; 95% CI, 1.2 to 3.5; p-0.013; 
GET vs. adaptive pacing therapy: 1.5; 95% CI, 1.0 to 2.3; p-0.028). Harms were reported often, 
however the CBT group reported fewer events (848) compared with all groups (control: 977; 
adaptive pacing therapy: 949; GET: 992). Serious harms were rare, but more were reported by 
the GET group (17) compared with all groups (control: 7; adaptive pacing therapy: 16; CBT: 8). 

One fair-quality trial (n=114) compared CBT with cognitive therapy, with an anaerobic 
activity therapy, and with a relaxation techniques control group, followed them for 12 months 
and measured fatigue using the FSS, quality of life using the QLS, functioning using the SF-36 
physical functioning subscale, and employment status.84 Overall 25 percent of individuals 
dropped out, but this was not reported per group, and individuals attended an average of 10 out 
of 13 sessions. At 12 months the CBT group and the cognitive therapy group had statistically 
significantly better functioning scores compared with the anaerobic activity therapy group (mean 
scores: 58.64 vs. 61.09 vs. 39.72; p<0.01). There were no differences in employment status, 
fatigue scores, or quality of life scores, and harms were not reported. Two additional publications 
performed subgroup analyses on this trial population. One article analyzed fatigue and 
functioning outcomes based on whether or not individuals stayed within their energy envelope, 
meaning they avoided overexertion and under exertion by exerting a comfortable range of 
energy, or strayed outside their energy envelope.82 Individuals rated their perceived energy and 
expended energy and this was used to determine which individuals stayed within their energy 
envelope (n=49) and which were outside their energy envelope (n=32). At 12 months there was a 
statistically significant improvement in mean fatigue and functioning scores from baseline for 
those who stayed within their energy envelope compared with those who were outside their 
energy envelope (fatigue scores: -0.9 vs. 0.1; p<0.01 and functioning scores: 17 vs. 0; p=0.03). 
The second additional analysis article compared fatigue and functioning outcomes based on 
homework compliance.81 They identified three groups based on the amount of homework 
completed; minimum compliance completed 0 to 25 percent, moderate compliance completed 
25.1 to 75 percent, and maximum compliance completed 75.1 to 100 percent of their assigned 
homework. When they assigned individuals to groups they noted that the highest percentage in 
the maximum group (56%) were in the cognitive therapy group, the highest percentage in the 
moderate group (34%) were in the CBT group, and the highest percentage in the minimum group 
(38%) were in the anaerobic and relaxation groups. At 12 months, though there was a trend 
toward better improvement in fatigue and functioning scores for the maximum compliance group 
compared with the other groups this did not reach significance. 

One fair-quality trial (n=80) compared face-to-face CBT with telephone CBT,77 followed 
them for 12 months, and measured fatigue using the Chalder Fatigue Scale, functioning using the 
SF-36 physical functioning subscale, work impairment using the Work and Social Adjustment 
scale, and overall improvement using a self-rated global improvement Likert style scale, similar 
to the CGI scale (ranging from very much worse to very much better). There were no significant 
differences between groups on any of the outcomes at any time point. Both groups showed 
significant improvement at 12 months after the end of treatment from baseline on the SF-36 
physical functioning subscale and the Work and Social Adjustment scale, and the majority of 
participants rated themselves as much better or very much better on the self-rated global 
improvement scale (56%). 
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Fluoxetine and/or GET were compared in a previously described trial with 6-month 
measurements of fatigue ( Chalder Fatigue Scale) and functional capacity measuring the amount 
of oxygen consumed in the final minute of exercise per kg of body weight.75 Exercise was 
superior to fluoxetine and/or placebo on all measures. Total withdrawal was greatest in the 
exercise group compared with the non-exercise group (37% vs. 22%). The other combination 
trial was a fair-quality trial (n=120) that compared group CBT and group GET with a usual care 
control group, followed them for 12 months, and measured fatigue using the FIS and function 
using the SF-36 physical functioning subscale.87 Adherence was not reported, but attrition was 
low overall (4.2%). Neither fatigue nor functioning scores were significantly different at 12 
months followup and harms were not reported.

In summary, head-to-head trials had mixed results with two trials finding improvement
with GET, two trials finding improvement with CBT, and one trial finding no differences
between CBT, GET, and usual care. In considering non-head-to-head trial data, there is low
strength evidence that CBT and GET provide similar improvement in measures of fatigue and/or
functioning. It appears that GET is superior to fluoxetine but the strength of evidence is
insufficient given that this comparison was only studied in one small fair-quality trial. Although 
specific side effects were not reported, number of events were greater in the GET groups in two
trials. 
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Table 6. Trials of combination therapies for ME/CFS 

Author, year 
Study type 
N Duration/ Overall effect 
Quality Case definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Burgess, et al., CDC (Fukuda, 12 months A. Face-to-face Fatigue outcomes: 
201277 1994) and Oxford B. Telephone Chalder Fatigue Scale scores: NS 
N=43 (Sharpe, 1991) Function outcomes: 
Fair criteria SF-36 physical functioning subscale: NS for between groups; p=0.043 for 

change from baseline for both groups 
Employment outcomes: 
Work and social adjustment scale scores: NS for between groups; p=0.013 
for change from baseline for both groups 
Other outcomes: 
Global improvement score of “much better or very much better” at 6 and 12 
months were higher in the face-to-face group: 60% (15/25) vs. 40% (8/20), 
12 months: 57% (13/23) vs. 55% (11/20)’ p=NR 

Jason, et al., CFS Questionnaire, 12 months A: CBT Fatigue outcomes: 
200784 psychiatric 

assessment for 
B: COG 
C: ACT 

FSS scores mean (SD): 5.37 (1.19) vs. 5.87 (1.01) vs. 5.77 (1.43) vs. 5.62 
(1.06); p=NR 

Jason, et al., DSM-IV diagnosis, D. Relaxation Comparison by energy envelope for those who stayed within envelope vs. 
200982 and medical 

assessment 
outside envelope at 12 months was 5.3 vs. 6.3. Change at 12 months from 
baseline: -0.9 vs. 0.1; p<0.01 

Hlavaty, et al., The comparison by homework compliance level, change in score at 12 
201181 months from baseline: -0.17 (0.73) vs. -0.51 (1.00) vs. -0.54 (1.09); p=NR 
N=114 Quality of life outcomes: 
Fair QLS scores mean (SD): 69.10 (18.99) vs. 72.52 (10.84) vs. 63.00 (13.86) 

vs. 72.00 (19.70); p=NR 
Same study as Function outcomes: 
on Table 3 SF-36 physical functioning subscale scores mean (SD): 58.64 (30.44) vs. 

61.09 (23.74) vs. 39.72 (27.63) vs. 61.20 (27.70) p<0.01, for CBT and 
COG over time vs. ACT over time 
Comparison by energy envelope for those who stayed within envelope vs. 
outside envelope at 12 months: 65 vs. 43, change at 12 months from 
baseline: 17 vs. 0; p=0.03 
Comparison by homework compliance level, change in score at 12 months 
from baseline: 6.99 (19.30) vs. 7.55 (18.85) vs. 17.50 (18.09); p=NR 
% Achieving clinically significant improvement: NS 
Employment outcomes: 
% Employed at 12 month followup: NS 
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Author, year 
Study type 
N Duration/ Overall effect 
Quality Case definition followup Interventions Intervention A vs. intervention B vs. intervention C etc. 
Núñez, et al., CDC (Fukuda, 2.5-3 A. CBT + GET Fatigue outcomes: 
201187 1994) criteria months of B. Usual care FIS score for CBT + GET vs. usual care: NS 
N=115 treatment, Function outcomes: 
Fair 12 months 

followup 
after 
treatment 

SF-36 physical function subscale for CBT + GET vs. usual care: NS 

Wearden, et al., 
199875 

N=136 
Fair 

Oxford (Sharpe, 
1991) criteria 

6.5 
months 
(26 
weeks) 

A. GET + 
fluoxetine 
B. GET + drug 
placebo 
C. Fluoxetine + 
exercise 
placebo 
D. Placebo 
control 

Fatigue outcomes: 
Chalder Fatigue Scale a, mean change from baseline (95% CI): -6.0 (-9.7 
to -2.3 ) vs. -5.7 (-9.5 to -1.9) vs. -3 (-5.9 to -0.2) vs. -2.7 (-5.4 to 0.01) 
Non-cases of fatigue on Chalder Fatigue Scale (score <4) at 26 weeks: 
18% (6/33) vs. 18% (6/34) vs. 6% (2/ 35) vs. 6% (2/34), p=0.025 for 
exercise interventions combined vs. others 
Exercise improved fatigue scale scores: NS 
Function outcomes: 
Functional work capacity based on amount of O2 consumed in the final 
minute of exercise per kg of body weight higher in GET group at 26 weeks, 
mean change (95% CI) : 2.0 (0.4 to 3.5) vs. 2.8 (0.8 to 4.8) vs. 1.0 (-0.9 to 
3.0) vs. -0.1 (-1.7 to 1.6) 
Effect of exercise on functional work capacity, mean change 0-26 weeks: 
1.9 (95% CI 0.15 to 3.69), p=0.03 

White, et al., Oxford (Sharpe, 13 months A. APT Fatigue outcomes: 
201198 1991) criteria (52 B. CBT Fatigue scores: p=NS for CBT vs. GET 
PACE Trial weeks) C. GET % Improved from baseline (by ≥2 points) was similar in CBT and GET 
N=630 D. Usual care groups: 65% (99/153) vs. 76% (113/148) vs. 80% (123/154) vs. 65% 
Good (98/152) 

Function outcomes: 
Same study on Functional scores: p=NS for CBT vs. GET 
Table 3 and 5 % Improved from baseline (by ≥8 points) was similar in the CBT and GET 

groups: 49% (75/153) vs. 71% (105/148) vs. 70% (108/154) vs. 58% 
(88/152) 
Employment outcomes: 
Work and social adjustment scale scores: p=NS for CBT vs. GET 
Other outcomes: 
More with positive change in CBT and GET groups on self-rated CGI at 52 
weeks: 31% (47/153) vs. 41% (61/147) vs. 41% (62/152) vs. 25% (38/152) 

ACT=anaerobic activity therapy; APT= adaptive pacing therapy; CBT= cognitive behavioral therapy; CDC= Centers for Disease Control and Prevention; CFS= chronic fatigue 
syndrome; CGI= Clinical Global Impression of Change; CI= confidence interval; COG= cognitive therapy DSM-IV= Diagnostic and Statistical Manual, fourth edition; FIS= 
Fatigue Impact Scale; FSS= Fatigue Severity Scale; GET= graded exercise therapy; N= sample size; NR= not reported; NS= not significant; O2= oxygen; QLS= Quality of Life 
Scale; SF-36= 36-item Short Form Survey; SD= standard deviation; vs.=versus. 
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Key Question 2c 

What are the characteristics of responders and non-responders to 
interventions? 

Key Points 
•	 Evidence on patient characteristics associate with response/non-response to treatment 

was insufficient as it was limited to one small fair-quality trial that found those who had 
lower functional impairment, less fatigue, and less pain at baseline were more likely to 
improve after group CBT 

Detailed Synthesis 
One fair-quality trial described above,76 compared group CBT with a wait list control and 

conducted a separate analysis to compare the baseline measures of those who improved with 
group CBT (n=10) and those who did not improve (n=17) at 6 months (Appendix G4). Those 
who improved were more likely to have less functional impairment (1,330 vs. 1,985; p=0.031), 
less daily self-rated observed fatigue (7.4 vs. 9.7; p=0.023), and less daily self-rated observed 
pain (4.5 vs. 7.8; p=0.026) compared with those who did not improve with group CBT. Though 
it did not reach statistical significance, those who improved were more likely to be working more 
hours per week compared with those who did not improve (10.9 vs. 2.6; p=0.062). There were no 
differences between those who improved on group CBT and those who did not on baseline 
measures of age, education, duration of illness, CIS fatigue score, psychological distress, 
depression, physical attributes, self-efficacy, avoidance of activity, and focusing on bodily 
symptoms. 

No other studies evaluated characteristics of responders and non-responders to interventions. 
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Chapter 4. Discussion
 

Key Findings
 
Twenty-eight studies contributed to our understanding of diagnostic methods, diagnostic 

accuracy or concordance, and harms associated with diagnosis of ME/CFS. Multiple case 
definitions have been used to define ME/CFS and those that require the symptoms of PEM and 
neurological and autonomic manifestations appear to represent a smaller but more impaired 
subset of the broader population. One tool, the artificial neural network test, was found to have 
good sensitivity, specificity, and accuracy for diagnosing ME/CFS (95%, 85% and 90% 
respectively). Another, the SOFA-CFS, and certain SF-36 subscales or combination of subscales 
shows moderate ability to discriminate between patients with ME/CFS compared with those 
without the condition. None however have been adequately tested in a large population to 
determine validity and generalizability. Other tests including serum parameters and 
cardiopulmonary function and recovery, have been insufficiently tested in broad populations to 
determine utility. We did not find evidence on how diagnostic tests for ME/CFS vary by 
subgroups of the population or studies on which related conditions should be ruled out prior to 
making a ME/CFS diagnosis. Evidence suggests that carrying an ME/CFS diagnosis is 
associated with perceived stigma, financial instability, difficulty in social interactions and 
relationships, and a greater risk of receiving a psychiatric diagnosis. 

Thirty-six trials contributed to our understanding of the efficacy of interventions to treat 
ME/CFS. Although most of the pharmacological trials were targeting an underlying 
pathophysiological dysfunction, most of the other interventions were targeting associated 
symptoms of the disease. Rintatolimod provided benefit in measures of function compared with 
placebo. Immune modulators and antivirals suggested potential improvement in symptoms 
including improved measures of exercise, fatigue, performance, activities of daily living, and 
reduced use of other medications for relief of ME/CFS symptoms but further studies are required 
to determine if this is replicable. CBT and GET was found to be beneficial compared with 
control groups for outcomes of fatigue, function, and clinical global impression of change. CBT 
was also beneficial for outcomes of quality of life and employment. No differences were found 
for all other interventions and outcomes, as outcomes were either not reported, the study quality 
was poor, and/or the sample size was inadequate to provide a useful estimate. Although harms 
were not well reported across trials, GET was associated with a higher number of reported harms 
and withdrawal rates in several trials. 

The key findings for this review are summarized in the summary of evidence table 
(Table 7, below) and the factors used to determine the overall strength of evidence grades are 
summarized in Appendix K. 

Strength of Evidence 
Results for major clinical outcomes are summarized in a strength of evidence table 

(Appendix K). We did not summarize the strength of evidence on diagnostic methods (Key 
Question 1) because the methods for doing so are not yet sufficiently developed to account for
the variety of study designs, the lack of diagnostic/gold standard, and the uncertainty around 
determination of precision for estimates of test performance, the lack of consensus about the case
definition for identifying a consistent study population, and the absence of a reference/gold 
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standard.29 For intervention trials, major clinical outcomes are those explicitly stated in Key 
Question 2; identified as important outcomes by members of the TEP because they are most 
relevant to patients, clinicians, and policymakers. Outcomes of benefit included in the strength of 
evidence table are overall function, fatigue, quality of life, days spent at work/school, proportion 
working full- or part-time, and clinical global impression of change. Outcomes of harm included 
in the strength of evidence table are withdrawals due to harms, rates of harms, total withdrawals, 
serious and total harms. 

The strength of evidence table includes the four required domains: study limitations, 
directness, consistency, precision, and reporting bias (terms defined in Appendix F). 23 The table 
summarizes the strength of evidence. Where possible, a quantitative estimation of the effect size 
was provided. When a quantitative estimate was not possible due to the heterogeneity in 
measuring outcomes and the small number of studies per intervention, a symbolic representation 
of effect was included with the symbol, + representing benefit, <> representing no difference, 
and – representing a negative effect. 

Study Limitations 
Study limitations is the degree to which the included studies for a given outcome have a high 

likelihood of adequate protection against bias (i.e., good internal validity), assessed through both 
study design and study conduct. In general, we ranked study limitations as medium to high for all 
outcomes given the small sample sizes and methodological limitations. 

Directness 
Directness has two meanings: 1) evidence links the interventions directly to health outcomes, 

and 2) evidence compares two or more interventions in head-to-head trials. All trials included in 
this review linked the evidence directly to health outcomes. Only a few trials included multiple 
interventions and compared the effective treatments directly to each other. 

Consistency 
Consistency refers to the degree of similarity in the effect sizes of different studies within an 

evidence base. Consistency was not applicable for the majority of outcomes given that most 
included only single studies. Consistency was noted in the two small rintatolimod trials on 
certain measures of function, on CBT trials on measures of fatigue, quality of life, global 
improvement, and some measures of employment, and on GET trials on measures of function, 
fatigue, and global improvement. 

Precision 
Precision is the degree of certainty surrounding an estimate of effect for specific outcomes. 

The methodology for determining precision for strength of evidence tables emphasizes the need 
to include both clinical and statistical considerations. Inability to preform meta-analysis, 
heterogeneity in outcomes and measurement tools, small sample size without power calculations, 
and lack of clear parameters reflecting a clinically significant result, left most outcomes 
imprecise. Although the galantamine trial provided sample size calculations, the variability in 
dosing with multiple subgroups, meant imprecise results. Precision was found in the CBT trials 
on function, fatigue, global improvement, and work impairment, and in the GET trials on some 
measures of function, fatigue, and global improvement. 
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Strength of Evidence 
We qualitatively rated the overall strength of evidence as high, moderate, low, or insufficient 

for each outcome based on the required domains and other relevant factors. Strength of evidence 
is high for outcomes with low study limitations, consistency, and adequate precision. The 
strength of evidence was downgraded to moderate for outcomes with medium study limitations,
imprecise estimates, inconsistency between trials. Strength of evidence was ranked low if 
multiple deficiencies existed. Strength of evidence was moderate for CBT and for GET 
compared with usual care, support, relaxation or adaptive pacing for outcomes of fatigue (CBT), 
function (GET), and global improvement (CBT, GET). Strength of evidence was low for CBT on 
measures of function, quality of life, and employment, for GET on measures of fatigue and work 
impairment, and for rintatolimod on measures of function. For all other interventions and 
outcomes, strength of evidence was insufficient because these outcomes were either not reported, 
the study quality was poor, and/or the sample size was inadequate to provide a useful estimate. 
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Table 7. Summary of evidence 

Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
KQ1. What methods are available to 
clinicians to diagnose ME/CFS and 
how do the use of these methods vary 
by patient subgroups? 

Available methods 11 cross-
sectional and 
case control 
studies 
(n=1,470) 

1 good-quality study conducted with a spectrum of patients 
that included conditions similar to ME/CFS found that the 
artificial neural network test using a combination of 24 
symptoms had good sensitivity, specificity, and accuracy. In 
that study, CFS symptoms with greatest single-item accuracy 
were acute onset of fatigue and sore throat. 

Not applicable 

Available methods 11 cross-
sectional and 
case control 
studies 
(n=1,470) 

The SOFA-CFS and certain subscales of the SF-36 may be 
promising for identification of certain components of the CFS 
criteria, but require further testing in broader populations. 

Not applicable 

KQ1a. What are widely accepted 
diagnostic methods and what 
conditions are required to be ruled out 
or excluded before assigning a 
diagnosis of ME/CFS ? 

No studies No studies evaluated strategies for working up a patient. Not applicable 

KQ1b. What is the accuracy and 
concordance of diagnostic methods? 

9 observational/ 
descriptive 
studies 
(n=1,178) 

6 studies found that the symptoms reported by different case 
definitions varied. In general, populations defined by ME or 
ME/CFS criteria had more severe symptoms or more 
functional impairment than those defined by CFS criteria 
alone. 

Not applicable 

KQ1c. What harms are associated 
with diagnosing ME/CFS? 

Psychological harm, including stigma 
from label 

5 observational 
studies (n=677) 

5 studies found that patients with CFS feel stigmatized by 
their diagnosis in terms of financial stability (1 study), work 
opportunities (1 study), perceived judgments on their 
character (1 study), social isolation (2 studies), or interactions 
with the health care system (3 studies). 

Not applicable 

Misdiagnosis 1 observational 
study (n=68) 

1 study identified a substantial burden of misdiagnosis among 
the CFS population. 

Not applicable 

Risk from diagnostic test No studies No studies identified that reported objective risks directly 
related to the process of conducting a diagnostic test for CFS. 

Not applicable 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Prejudice and stereotyping 2 observational 

studies (n=246) 
2 studies identified prejudice and stereotypes within the 
medical profession; medical trainees and mental health 
practitioners make judgments about a patient’s condition 
based on the name it carries (ME, CFS, or other) and what 
treatment is being given. 

Not applicable 

KQ2a. What are the benefits of 
therapeutic interventions for patients 
with ME/CFS and how do they vary by 
patient subgroups? 
Galantamine vs. placebo 

Decreased fatigue and improved quality 
of life 

1 RCT (n=423) No significant differences between 4 intervention groups and 
placebo. 

Insufficient 

Global improvement 1 RCT (n=423) No significant differences between 4 intervention groups and 
placebo. 

Insufficient 

Improved overall function, increased 
days spent at work/school and proportion 

working full- or part-time 

No studies No studies. Insufficient 

Hydrocortisone vs. placebo 
Improved overall function, decreased 

fatigue, and improved quality of life 
1 RCT (n=68) No significant differences between intervention and placebo. Insufficient 

Increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Hydrocortisone + fludrocortisone vs. 
placebo 

Improved overall function, decreased 
fatigue, and improved quality of life 

1 RCT (n=80) No significant differences between intervention and placebo. Insufficient 

Increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Immunoglobulin G vs. placebo 
Improved overall function 1 RCT (n=28) Significantly better scores on SF-36 social functioning scale 

after intervention compared with placebo (p<0.05), but no 
difference on physical functioning scale. 

Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Improved fatigue and quality of life, 

increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Rintatolimod vs. placebo 
Improved overall function 1 RCT (n=84) Significant increase in activities of daily living after intervention 

compared with placebo (23% vs. 14%, p=0.034), but no 
difference in change in KPS scores from baseline. 

Insufficient 

Increased exercise work capacity 2 RCT (n=316) The intervention group compared with placebo had significant 
increases in exercise duration (10% vs. 2%, p=0.007), 
exercise work (12% vs. 6%, p=0.011), and cardiopulmonary 
exercise tolerance (37% vs. 15%, p=0.047). 

Low 

Improved quality of life, increased days 
spent at work/school and proportion 

working full-or part-time 

No studies No studies. Insufficient 

Valganciclovir vs. placebo 
Decreased fatigue 1 RCT (n=30) Significant decrease in fatigue based on FSS scores 

decreasing in intervention group compared with placebo 
(mean change from baseline: -0.06 vs. 0.02, p=0.006). 

Insufficient 

Improved overall function 1 RCT (n=30) No significant differences between intervention and placebo. Insufficient 
Improved quality of life, increased days 

spent at work/school and proportion 
working full-or part-time 

No studies No studies. Insufficient 

Isoprinosine vs. placebo 
Improved overall function and decreased 

fatigue 
1 RCT (n=15) No significant differences between intervention and placebo. Insufficient 

Improved quality of life, increased days 
spent at work/school and proportion 

working full-or part-time 

No studies No studies. Insufficient 

Fluoxetine vs. placebo 
Improved overall function 1 RCT (n=68) No significant differences between intervention and placebo. Insufficient 

Decreased fatigue 1 RCT (n=68) No significant differences between intervention and placebo. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
CBT/counseling vs. no treatment or 
support or relaxation or adaptive pacing 

Improved overall function 12 RCT 
(n=1,637) 

Results were mainly positive, but mixed. When 8 trials using 
the SF-36 physical functioning subscale were pooled there 
was a significant effect for the intervention group to have 
better scores vs. control at followup: weighted mean 
difference of 7.73 (95% CI 3.58 to 11.87). In 5 trials 
counseling improved overall functioning vs. controls on 
various measures (49 to 80% improved in counseling groups 
vs. 17 to 58% in controls), while 2 trials reported mixed results 
with different measures in the same study, 1 trial reported 
improvement in the control group compared with counseling, 
and the other 4 trials reported no differences between groups. 

Low 

Decreased fatigue 12 RCT 
(n=1,635) 

Results were primarily positive, but mixed. In 9 trials 
counseling significantly decreased fatigue vs. controls on 
various measures (63 to 76% improved in counseling groups 
vs. 15-65% in controls), while the other 3 trials reported no 
differences between groups. 

Moderate 

Improved quality of life 5 RCT (n=539) Results were mixed. In 2 trials counseling showed an 
improvement in quality of life vs. controls on various measures 
(mean QOLS at 12 weeks: 2.81 vs. 3.26; p=0.02 and mean 
change in QLI scores from baseline at 12 months: 2.6 vs. 0.6; 
p<0.05), 1 trial reported better quality of life vs. support but 
not no treatment, and the other 2 trials reported no differences 
between groups. 

Low 

Increased proportion working full- or part-
time 

2 RCT (n=145) No significant differences between intervention and control. Low 

Increased hours worked 3 RCT (n=321) Significantly more hours worked per week for CBT group vs. 
control (mean 35.57 vs. 24.00; p<0.04) for 1 trial. 
The other 2 trials reported no significant differences between 
intervention and no intervention. 

Low 

Decreased work impairment 2 RCT (n=531) Significant improvement reported in both studies for CBT 
group on work and social adjustment scale compared with 
controls (mean at 6 months: 3.3 vs. 5.4; p<0.001 on scale 
scored with range 0-8; mean at 1 year: 21.0 vs. 24.5; 
p=0.0001 on scale scored with range 0-45). 

Low 

Global improvement 3 RCT (n=727) All 3 trials report better global improvement for CBT vs. 
control (41 to -70% improved in CBT vs. 15-32% in controls). 

Moderate 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Acclydine vs. placebo 

Improved overall function, decreased 
fatigue, and increased physical activity 

(actometer) 

1 RCT (n=57) No significant differences between intervention and placebo. Insufficient 

Improved quality of life, increased days 
spent at work/school, proportion working 

full-or part-time 

No studies No studies. Insufficient 

Acetyl-L-carnitine vs. propionyl-L-
carnitine vs. combination 

Decreased fatigue 1 RCT (n=89) Acetyl-L-carnitine had lower fatigue scores at 24 weeks, but 
propionyl-L-carnitine and the combination group improved 
more from baseline (p=0.004 and p<0.001, respectively). 

Insufficient 

Global improvement 1 RCT (n=89) Significant improvement in propionyl-L-carnitine (63%, 
p<0.001) and acetyl-L-carnitine (59%, p<0.001) compared 
with the combination group (37%, p=0.084). 

Insufficient 

Improved overall function, quality of life, 
increased days spent at work/school, 

proportion working full- or part-time 

No studies No studies. Insufficient 

Pollen extract vs. placebo 
Decreased fatigue 1 RCT (n=22) Significant improvement on fatigue scores in the pollen group 

compared with placebo at 3 months (-0.43 vs. -0.18, p<0.05). 
Insufficient 

Improved quality of life 1 RCT (n=22) Significant improvement in quality of life scores in the pollen 
group compared with placebo at 3 months (-1.66 vs. -0.21; 
p<0.01). 

Insufficient 

Improved overall function, increased 
days spent at work/school, proportion 

working full- or part-time 

No studies No studies. Insufficient 

Low sugar/low yeast diet vs. healthy 
eating 

Decreased fatigue, improved quality of 
life 

1 RCT (n=39) No significant differences between interventions. Insufficient 

Improved overall function, increased 
days spent at work/school, proportion 

working full- or part-time 

No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Distant healing vs. no treatment 

Improved overall function 1 RCT (n=409) Significant improvement on functioning scores for those who 
were blinded to the treatment compared with those who were 
not blinded to the treatment (covariance analysis effect for 
blinded vs. unblinded treatment: -1.54 [SE 0.70] 95% CI -2.91 
to -0.18). No other significant differences between intervention 
and no treatment. 

Insufficient 

Decreased fatigue, improved quality of 
life, increased days spent at work/school, 

proportion working full- or part-time 

No studies No studies. Insufficient 

Homeopathy vs. placebo 
Decreased fatigue 1 RCT (n=89) Significantly better scores on MFI-20 for placebo group 

compared with intervention at 6 months (mean: 2.70 vs. 1.35, 
p=0.04). 

Insufficient 

Improved overall function 1 RCT (n=89) No significant differences between intervention and placebo. Insufficient 
Improved quality of life, increased days 

spent at work/school, proportion working 
full-or part-time 

No studies No studies. Insufficient 

Melatonin vs. phototherapy 
Improved overall function and decreased 

fatigue 
1 RCT 
crossover 
design (n=30) 

No significant differences between interventions. Insufficient 

Improved quality of life, increased days 
spent at work/school, proportion working 

full-or part-time 

No studies No studies. Insufficient 

Home orthostatic training vs. sham home 
orthostatic training 

Improved overall function 1 RCT (n=36) No significant differences between interventions. Insufficient 
Decreased fatigue, improved quality of 

life, increased days spent at work/school, 
proportion working full- or part-time 

No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Qigong exercise vs. no qigong exercise 

Improved overall function 1 RCT (n=52) Significantly better SF-12 physical functioning scores for 
qigong exercise compared with no exercise at 4 months 
(mean: 42.7 vs. 35.7, p=0.001). 

Insufficient 

Decreased fatigue 1 RCT (n=52) Significantly better Chalder Fatigue Scale scores in exercise 
group compared with no exercise group at 4 months (mean 
total: 21.6 vs. 32.1, p<0.001; mean physical fatigue subscale: 
12.9 vs. 20.3, p<0.001; mean mental fatigue subscale: 8.8 vs. 
11.9, p=0.012). 

Insufficient 

Improved quality of life, increased days 
spent at work/school, proportion working 

full-or part-time 

No studies No studies. Insufficient 

GET vs. no treatment or 
flexibility/relaxation therapy or adaptive 
pacing 

Improved overall function 4 RCT 
(n=619) 

Results from 3 studies that used the SF-36 physical 
functioning subscale were pooled, there was a significant 
effect for the intervention group to have better scores vs. 
control at followup: weighted mean difference 10.29 (95% CI 
6.71 to 13.86). 

Moderate 

Decreased fatigue 4 RCT(n=619) Significantly better Chalder Fatigue Scale scores reported for 
exercise groups compared with controls in 3 of the 
studies:Mean total: 13.91 vs. 24.41; p=0.02, physical fatigue 
scores: 7.91 vs. 14.27; p=0.02; and mental fatigue scores: 
6.00 vs. 10.14; p=0.03 at 12 weeks; mean total: 20.5 vs. 27.4; 
p=0.004 at 12 weeks; and mean difference in change from 
baseline from adaptive pacing: -2.5; 95% CI -4.2 to -0.9; 
p=0.0059 and no treatment: -3.4; 95% CI -5.0 to -1.8; 
p=0.0001.1 study reported no differences between groups. 

Low 

Increased proportion working full- or part-
time 

1 RCT (n=59) More in the exercise group were working at 1 year compared 
with control (66% vs. 39%; 95% CI 9% to 44%). 

Insufficient 

Decreased work impairment 1 RCT (n=475) Significant improvement reported for exercise group on work 
and social adjustment scale compared with adaptive pacing 
and no treatment at 1 year (20.5 vs. 24.5 vs. 23.9; p=0.0004 
and p<0.001, respectively). 

Low 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Global improvement 3 RCT (n=583) Significantly more improvement reported in exercise groups 

(31% and 54%) compared with controls (7%, p=0.05 and 
24%, p=0.04). RR 1.54 (95% CI 1.26 to 1.89) 

Moderate 

Improved quality of life, increased days 
spent at work/school 

No studies No studies. Insufficient 

GET ± fluoxetine vs. fluoxetine ± placebo 
Improved overall function 1 RCT (n=136) Significant improvement for exercise groups (either alone or 

combination) on functional work capacity at 26 weeks (mean 
change from baseline: 1.9; 95% CI 0.15 to 3.69; p=0.03) 
compared with other groups. 

Low 

Decreased fatigue 1 RCT (n=136) Significantly more individuals in exercise groups (either alone 
or combination) did not meet the threshold of “caseness” for 
fatigue on Chalder Fatigue Scale (18% for both exercise 
groups and 6% for both other groups; p=0.025). 

Low 

Increased days spent at work/school and 
proportion working full- or part-time 

No studies No studies. Insufficient 

Face-to-face CBT vs. telephone CBT 
Clinical global improvement 1 RCT (n=65) More individuals rated as much better or very much better in 

face-to-face group compared with telephone group (6 months: 
60% vs. 40%; p=NR and 12 months: 57% vs. 55%; p=NR). 

Insufficient 

Improved overall function, decreased 
fatigue and work impairment 

1 RCT (n=65) No significant differences between interventions. Insufficient 

Quality of life, days spent at work/school, 
proportion working full-or part-time 

No studies No studies. Insufficient 

CBT + GET vs. usual care 
Improved overall function, and decreased 

fatigue 
1 RCT (n=115) No significant differences between intervention and control. Insufficient 

Improved quality of life, decreased work 
impairment, increased days spent at 

work/school, proportion working full-or 
part-time 

No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
KQ2b. What are the harms of 
therapeutic interventions for patients 
with ME/CFS and how do they vary by 
patient subgroups? 
Galantamine vs. placebo 1 RCT 

(n=434) 
90% (389/434) reported harms; 23% (88/389) withdrew due to 
harms; 2% (8/389) in galantamine reported serious harms but 
none attributed to the study drug; no significant differences 
reported between groups. 

Insufficient 

Hydrocortisone vs. placebo 1 RCT (n=70) More harms reported with hydrocortisone vs. placebo 
(suppression of adrenal glucocorticoid responsiveness: 12 vs. 
0; p<0.001; increased appetite: 17 vs. 8; p=0.02; weight gain: 
19 vs. 8; p=0.006; difficulty sleeping: 17 vs. 8; p=0.02); no 
other significant differences between groups. 

Insufficient 

Hydrocortisone + fludrocortisone vs. 
placebo 

1 RCT (n=80) 1.3% (1/80) withdrew due to acne and weight gain, no serious 
harms reported; no other harms data reported. 

Insufficient 

Immunoglobulin G vs. placebo 1 RCT (n=28) Significantly more with headaches in immunoglobulin G group 
vs. placebo (93% vs. 60%; p=0.03); 20% total harms overall; 
1 in each group withdrew due to harms; 2 in immunoglobulin 
G and 3 in placebo developed serious harms. 

Insufficient 

Rintatolimod vs. placebo 2 RCT (n=324) Flu-like syndrome, chills, vasodilatation, and dyspnea were 
more frequent in rintatolimod vs. placebo (p<0.05); no other 
differences between groups. 

Insufficient 

Valganciclovir vs. placebo 1 RCT (n=30) No one withdrew due to harms, 1 in each group developed 
cancer, deemed unrelated; no other harms data reported. 

Insufficient 

Isoprinosine vs. placebo 1 RCT (n=15) No one withdrew due to harms; no other harms data reported. Insufficient 
Fluoxetine vs. placebo 1 RCT (n=68) More total withdrawals in the fluoxetine group compared with 

placebo. 
Insufficient 

CBT/counseling vs. no treatment or 
support or relaxation or adaptive pacing 

Withdrawals due to harms 1 RCT (n=47) 1 trial reported none withdrew due to harms. Insufficient 
Rates of harms 1 RCT (n=257) 1 trial reported no differences between groups for reported 

harms. 
Insufficient 

Total harms 1 RCT (n=471) 1 large trial reported fewer total harms in the CBT group (848) 
vs. adaptive pacing (949) and no treatment (977), but p=NR. 
The other study did not report harms by group, but deemed all 
unrelated to the intervention. 

Low 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
Serious harms 2 RCT (n=728) 1 large trial (n=471) reported fewer serious harms in the CBT 

group per 100 person-years (5.0; 95% CI 2.2 to 9.8) vs. 
adaptive pacing (10.1; 95% CI 5.8 to 16.3), but was similar to 
no treatment (4.4; 95% CI1.8 to 9.0). The other trial reported 
that no serious harms were reported. 

Low 

Acclydine vs. placebo No studies No studies. Insufficient 
Acetyl-L-carnitine vs. propionyl-L-
carnitine vs. combination 

1 RCT (n=89) No differences reported between groups for withdrawals due 
to harms; no other harms data reported. 

Insufficient 

Pollen extract vs. placebo No studies No studies. Insufficient 
Low sugar/low yeast diet vs. healthy 
eating 

No studies No studies. Insufficient 

Distant healing vs. no treatment No studies No studies. Insufficient 
Homeopathy vs. placebo No studies No studies. Insufficient 
Melatonin vs. phototherapy No studies No studies. Insufficient 
Home orthostatic training vs. sham home 
orthostatic training 

No studies No studies. Insufficient 

Qigong exercise vs. no qigong exercise 1 RCT (n=52) No harms were reported by either group, no other harms data 
provided. 

Insufficient 

GET vs. no treatment or 
flexibility/relaxation therapy or adaptive 
pacing 

Withdrawals due to harms 1 RCT (n=49) 1 trial reported 40% (10/25) of GET group refused to repeat 
the required fitness test due to feeling initial test was harmful 
and 1 person withdrew due to a calf injury. 

Insufficient 

Total harms 2 RCT (n=524) 1 trial reported similar harms in the GET group (992) vs. 
adaptive pacing (949) and no treatment (977), but p=NR. The 
other trial reported 2% (1/49) experienced a harm. 

Low 

Serious harms 1 RCT (n=475) 1 large trial reported similar serious harms in GET group per 
100 person-years (10.6; 95% CI 6.2 to 17.0) vs. adaptive 
pacing (10.1; 95% CI 5.8 to 16.3) but fewer in no treatment 
(4.4; 95% CI 1.8 to 9.0). 

Low 

GET vs. fluoxetine vs. combination or 
placebo 

1 RCT (n=136) 11 withdrawals due to medication side effects 13% in 
fluoxetine group vs. 3% in placebo group; no other harms 
data reported in study. 

Insufficient 

Face-to-face CBT vs. telephone CBT No studies No studies. Insufficient 
CBT + GET vs. usual care No studies No studies. Insufficient 
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Key question 
Outcome 

Study design 
Number of 
studies 
(n)* Findings and direction of effect 

Strength of 
evidence 

grade 
KQ2c. What are the characteristics of 
responders and non-responders to 
interventions? 
CBT vs. no treatment 

Baseline differences 1 RCT (n=27) Significant differences between those who responded to CBT 
and those who did not on baseline measures of functional 
impairment on SIP-8 (mean: 1,330 vs. 1,985; p=0.031), daily 
observed fatigue (mean on scale 0-16: 7.4 vs. 9.7; p=0.023), 
and daily observed pain (mean on scale 0-16: 4.5 vs. 7.8; 
p=0.026); but not for hours worked per week (mean: 10.9 vs. 
2.6; p=0.062). 

Insufficient 

* Sample size includes only those analyzed 
CBT= Cognitive Behavioral Therapy; CFS = chronic fatigue syndrome; CI= Confidence Interval; CIS= Checklist of Individual Strength; FSS= Fatigue Severity Scale; GET= 
graded exercise therapy; KPS = Karnofsky Performance Score; KQ= key question; ME = Myalgic encephalomyelitis; MFI-20= Multidimensional Fatigue Inventory; n= sample 
size; NR= not reported; QLI= Quality of Life Index; RCT = randomized controlled trial; SE= standard error; SF-12= Short Form 12-item Health Survey; SF-36= 36-item Short 
Form Survey; SIP-8 = Sickness Impact Profile 8-items; SOFA-CFS= Schedule of Fatigue and Angina for CFS scale; vs.= versus. 
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Findings in Relationship to What is Already Known 
The lack of a clear etiology for ME/CFS, the multisystem involvement of the syndrome, and 

its overlap with other chronic conditions contribute to the difficulty in diagnosing ME/CFS and 
the risk of misdiagnosing a patient with an overlapping condition or incorrectly labeling a patient 
with ME/CFS. Much research in this field focuses on discovering etiologies rather than testing 
diagnostic strategies in patients. Articles that attempted to define an etiology on the basis of a 
biochemical marker or a particular physiologic test were not included in this review because the 
intent of these was to identify an etiology rather than understand how the specific test could 
distinguish patients that would respond to treatment. In addition to biomarker studies (cell 
function, immunologic, virologic/bacteriologic, hormonal, etc.), studies identified subgroups on 
the basis of exercise testing,110,111 cerebral blood flow as measured by arterial spin labeling,112 

gait kinetics,113 impaired blood pressure variability/hemodynamic instability,114,115 bioenergetics 
(capacity to recover from acidosis),116 and many others. These studies did not report diagnostic 
testing outcomes such as ROC/AUC, sensitivity, specificity, or concordance and were therefore 
not included in the diagnostic testing section of this report. The studies on serum parameters and 
cardiopulmonary function/recovery that did meet the inclusion criteria were not adequately 
tested in a broad spectrum of patients to determine utility for distinguishing patients with 
ME/CFS compared with other patients with chronic and disabling conditions. 

One of the primary limitations in the literature about diagnostic tests, was that very few 
studies included a validation cohort. Instead, these studies primarily evaluated a diagnostic test in 
a single initial population (a derivation cohort). Derivation studies are a necessary first step when 
attempting to achieve a valid diagnostic test, but they also have inherent methodological 
problems. They often involve the use of cases and controls – two very distinct populations – in 
order to determine whether the test can distinguish between those two groups. If the test is 
capable of distinguishing between two distinct groups, then further testing should use 
populations that are more closely related (i.e., they have overlap in terms of symptoms), in order 
to more rigorously test the diagnostic capability of a particular test. As such, the more rigorous 
diagnostic testing studies will include a population for whom the clinician is likely to face 
diagnostic uncertainty, and then test how well the test performs in classifying that population 
accurately. The studies identified for evaluation of diagnostic tests for ME/CFS fell into three 
main categories. The first are those that evaluated a diagnostic test or a scale against a chosen 
reference standard. In this case, the reference standard was typically one or more of several case 
definitions that have been published (CDC Holmes, 1988 and CDC Fukuda, 1994, Canadian 
ME/CFS definition, International Consensus Criteria for ME, etc.). A second group of studies 
evaluated how those case definitions compare with each other, and whether they identify the 
same or different populations. While this was not a distinct key question, it was felt to shed light 
on the evolving definition of ME/CFS and the difficulty with identifying a universally acceptable 
reference standard. The third group of studies presented here are those that address harms of 
diagnosis. 

ME/CFS is a condition that lacks a universally accepted diagnostic (gold) standard, a 
criterium that defines the condition. The lack of gold standard poses significant challenges for 
evaluation of diagnostic tests, and yet this is a situation that arises commonly with conditions 
that are syndromes. A syndrome is a “combination of symptoms and signs which have been 
observed to occur together so frequently and to be so distinctive that they constitute a 
recognizable clinical picture.117 That is to say that the combination of findings is unusual so as 
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not to be thought of as coincidence. In such situations, the traditional evaluation of a diagnostic 
test is more challenging. The ME/CFS literature is beginning to test diagnostic strategies but as 
yet has not presented data that would sufficiently differentiate the diagnosis of ME/CFS from 
other similar conditions in a population of patients with substantial diagnostic uncertainty. For 
example, a proposed test might sufficiently distinguish a patient with ME/CFS from one without, 
but may not be able to distinguish between a patient with ME/CFS and one with depression or 
rheumatoid arthritis – conditions that a clinician might be considering simultaneously and 
attempting to rule out in a patient who presents with fatigue. There were no studies that 
quantitatively compared the diagnostic concordance of two case definitions. Several studies 
attempted to demonstrate that ME, ME/CFS, and CFS case definitions identify different groups 
of people. Studies did this by identifying people who met one criteria but not the other.4,5,53,54,58 

Using this approach, it appears that the ME and ME/CFS case definitions select a population 
with more impairment, lower functioning, and higher symptom reporting compared with CFS 
alone. Other studies compared subjects who met a definition of CFS with subjects who had other 
disease states and/or those comprising a healthy control population.52,55,56 As expected, these 
studies demonstrated CFS subjects have lower functioning and higher symptom burdens than 
people from the general population. 

One systematic review compared case definitions for ME/CFS using a slightly different 
approach. This review summarized how the prevalence of ME/CFS in a population and the 
symptom burden for patients varies when using different case definitions.118 This study 
attempted to bring some consistency to case definitions for ME/CFS in the absence of a 
reference standard. Their inclusion criteria were broader than those for this report and similarly, 
they found that the validation studies were weak and heterogeneous. This group called for the 
community of ME/CFS researchers to prioritize research on treatments using existing case 
definitions (of which, they felt the CDC Fukuda, 1994 criteria had the most studies on validation 
and comparison with other measures, and was thought to be the most appropriate for clinical 
practice), rather than development of additional new case definitions.118 

Patients with ME/CFS report feeling stigmatized by their diagnosis in terms of financial 
stability, work opportunities, perceived judgments on their character, social isolation, and 
interactions with health care providers. Compounding this is the substantial burden of 
misdiagnosis among this patient population. Two studies objectively identified prejudice and 
stereotypes towards patients with ME/CFS from members of the medical community; medical 
trainees and mental health practitioners make judgments about a patient’s condition based on the 
name it carries (ME, CFS, or other) and what treatment is being given. While these studies were 
descriptive and based on survey data, the results suggest valid concerns about the harm of 
labeling patients with a diagnosis of ME/CFS. These harms may reflect the chronic and disabling 
nature of this disease, combined with a lack of understanding about the diagnosis among the 
medical community and uncertainty about the etiology of ME/CFS. One commentary suggested
that the harm is associated with the implications of a label rather than the label itself, and that it
is “acceptable and often beneficial to make diagnoses such as CFS, provided that this is the
beginning and not the end, of the therapeutic encounter.”119 

Determining the efficacy of medication and CAM interventions to treat ME/CFS was limited 
because most were only evaluated in single studies which had significant methodological 
limitations including small sample sizes. Additionally, outcomes were assessed using different 
methods and different scales. Trials were generally designed as pilot studies at single centers and 
were small, with some enrolling fewer than 20 subjects in an arm. Some medication trials were 

75
 



 

   

 
 

        
          
          

 
  

  
  
  

  
  

 

 
          

           
            

          
          

       
             

            
          

              
               

          
  

            
             

                
               
       

        
         

                 
                
  

 
 
  


 

primarily intended to measure intermediate outcomes, such as natural killer cell-mediated 
cytotoxicity,74 and most were underpowered for the health outcomes relevant to this systematic 
review. While several fatigue and function outcomes were based on validated scales and 
measures, others were not, and the clinical significance of changes in scores over time are not 
clear. 

Although placebo-controlled trials of immune modulating and antiviral medications 
suggested potential improvement in fatigue and functioning, some findings were of borderline 
statistical significance and other outcomes did not differ between groups. The rationale for 
treating patients with medications that have antiviral or immunomodulatory properties is based 
on the association of ME/CFS with viruses and immunological abnormalities that may underlie 
or promote its pathogenesis.13,120-122 Although small trials of acyclovir,123 immunoglobulin 
G,70,124 and Isoprinosine74 indicated no statistically significant differences between treatment and 
placebo groups for measures of fatigue, quality of life, or function, two trials of intravenous 
rintatolimod72,73 and a trial of oral valganciclovir71 suggested improvement. These trials differed 
from the earlier trials by using newer medications and applying selective inclusion criteria for 
participants that targeted patient subgroups based on clinical history of a likely viral onset of 
ME/CFS and high antibody titers71 or severe disability.72,73 In addition, the two rintatolimod 
trials were much larger than the others providing stronger statistical power to detect differences 
between groups. However, these studies are not definitive and are limited by inconsistencies in 
methods and findings, small numbers, methodological shortcomings, and lack of long term 
followup. Trials of galantamine, hydrocortisone, and immunoglobulin G indicated no significant 
improvement compared with placebo. Harms related to medications that were statistically 
significantly higher for the treatment versus placebo groups included suppression of adrenal 
glucocorticoid responsiveness, increased appetite, weight gain, and difficulty sleeping with 
hydrocortisone; flu-like syndrome, chills, vasodilatation, dyspnea, and dry skin with 
rintatolimod; and headaches with immunoglobulin G. 

Consistent with other systematic reviews, both CBT and GET were found to improve 
symptoms, primarily based on fatigue and function outcomes, whereas evidence on other non-
pharmacological interventions was inconclusive.125-128 Results need to be interpreted with 
caution given that studies often used multiple methods of evaluating their outcomes and several 
had mixed results on the same measure when comparing different tools. Although some of the 
studies attempted to measure adherence, inherent inaccuracies exist with self-reporting 
particularly when it applies to home exercise programs. 

Harms were not well reported throughout all of the non-pharmacological and CAM 
interventions. Although a previous systematic review suggested that the placebo response in the 
treatment of CFS is lower (19.5%) than would be expected (30-50%),129 the results of the distant 
healing trial suggest that expectation theory, a patient’s expectation and belief of a positive or 
negative result, may influence the outcome in treatment trials of ME/CFS patients.103 When 
reported, the harms associated with exercise included total harms, serious harms, or withdrawal 
due to harms but the specific harms were not delineated.75,84,98,108 In the combination trials, the
greatest number of harms were in the GET arm of one trial,98 lowest adherence was in the 
exercise arm in another trial,84 and several trials had greatest withdrawal due to harms in the 
exercise arms.75,106,108. The higher rates of refusing to repeat physiological testing implies
significant harm in at least some of the participants.108 Several previous studies have found
worsening effects with exercise and a survey sponsored by the ME Association found that
patients believed that GET made more people worse compared with other treatments.130,131 One 
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study comparing CBT with cognitive therapy, anaerobic exercise, or relaxation found that those
patients who remained within their energy envelope (avoided overexertion and under exertion by
exerting a comfortable range of energy) had a significant improvement in mean fatigue and
functioning scores regardless of treatment arm.82 

One gap in the body of the evidence is the lack of subgroup analysis based on factors such as
clinical features at baseline (extent of PEM, autonomic dysfunction, neurocognitive impairment,
etc.), severity of disease, duration of disease, and patient demographics. Effectiveness and/or
harms may differ between patient subgroups and given the small sample size of most of the
trials, combining all patients may have lessened the effect size. A recent systematic review that
compared different case definitions agreed that patients should be classified according to their
severity and symptom patterns in order to optimally guide therapy and predict prognosis.118 

Applicability 
The applicability of our findings to real-world clinical settings is supported by several 

features of the body of literature we reviewed. First, we included all recognized case definitions
of ME/CFS in order to allow a broad representation of patients. Studies were conducted 
primarily in the United States or Western Europe and patients had a female predominance which
is consistent with clinical practice. Duration of symptoms, while not consistently reported, was
broadly represented across studies. The interventions and comparators represented most of the
therapeutic modalities commonly used in clinical practice. 

There are however several features of this body of evidence that limit its generalizability to 
the broader population of patients with ME/CFS, including factors surrounding the diagnosis 
itself. Given that the condition is a syndrome with a constellation of symptoms and lacking a 
gold standard for diagnostic comparison, it is at inherent risk of bias by the opinion of experts. 
For example, experts have identified critical features of the condition including PEM, however 
current methods of testing, comparing, and monitoring this symptom are lacking. Many of the 
diagnostic studies have also been conducted in a referral based environment and lacking a 
spectrum of patients, some with and some without the disease. Patients tended to be white 
middle-aged women and it is unknown if the results are generalizable to other demographic 
populations. Most of the intervention trials have small sample size, few treatments being 
evaluated in greater than one study, and rarely reporting baseline function or severity of illness. 
Patients from specialty clinics may represent a more severe form of the condition. Patients from 
rural centers or lacking insurance or finances may not have access to specialty clinics or clinical 
trials. Additionally, although most trials included patients based on the CDC (Fukuda, 1994) case 
definition, some included other diagnostic criteria. We elected to include trials using any pre-
defined case definition but recognize that some of the earlier criteria, in particular the Oxford 
(Sharpe, 1991) criteria, could include patients with 6 months of unexplained fatigue and no other 
features of ME/CFS. This has the potential of inappropriately including patients that would not 
otherwise be diagnosed with ME/CFS and may provide misleading results. Finally, given the 
heterogeneity in the outcomes evaluated and the methods of measuring the outcomes of interest, 
quantitative meta-analysis could not be performed, and comparison between studies is limited. 

Implications for Clinical and Policy Decisionmaking
The limitations in applicability, as well as the limitations of the evidence base, make it

difficult to draw firm conclusions with implications for clinical practice. Studies surrounding
aspects of diagnosis suggest that different case definitions introduce variability in the 
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characteristics of the population identified as having ME/CFS and that some of the case
definitions will be more inclusive (including patients with overlapping conditions) whereas
others may be more specific but identify more severe forms of the condition albeit a smaller 
population. No one tool has been adequately studied or identified to clearly discriminate between
patients particularly when there is diagnostic uncertainty.

Most of the evidence available surrounding treatment is insufficient to draw conclusions.
Because of limitations in the evidence base, we did not have high confidence in any of the
findings from this review, and only had moderate confidence in the benefit of CBT (fatigue and
global improvement) and GET (function and global improvement). In clinical practice, treatment
of ME/CFS often involves multiple concurrent therapies but we found few trials that compared
one intervention to another or that compared a combination of concurrent therapies with another.
The trial on valganciclovir, an antiviral medication pre-selected patients with an inciting febrile
event with lymphadenopathy suggests improvement in fatigue in this population of ME/CFS
while the trials on immune modulators, that included patients who were severely disabled, found
some improvement in exercise capacity. Both CBT and GET showed improvement in most
outcomes but the combination of CBT and GET has not been adequately studied (one trial) to
determine if this is more effective than a single intervention. Subgroup analysis in the GET trials
would help in identifying if there are specific patients who might have greater benefit or 
experience greater harm. Other interventions have not been adequately studied (single small
trials, heterogeneity in outcomes measured) to guide clinical and policy decision making.

Across all intervention trials, heterogeneity in the population samples (different case
definitions used for inclusion), outcomes evaluated, and tools used to measure these outcomes,
limited the ability to synthesize data. Acceptance of a single case definition and development of
a core outcome set would aide in better studying the interventions to allow for more meaningful
guidance for clinicians, policy makers, and patients. 

Limitations of the Evidence Base 

What are the limitations of the evidence? 
The most important potential limitation of our review is that important studies whose

findings might influence clinical and policy decision making may not have been identified. We
conducted a comprehensive, broadly inclusive search that produced 5,902 study titles and
abstracts. Although we excluded non-English language studies and studies published before
1988, we do not believe that important studies of therapies used in current practice were missed;
the general consistency of our findings with other systematic reviews, provides some assurance
that our review was not biased by our selection criteria. Our review focused on diagnostic
methods that provided data on a test’s utility in identifying patients with ME/CFS (ROC/AUC,
sensitivity, specificity, concordance). Other testing strategies were not reviewed and may provide
further insight methods of identifying patients with ME/CFS. To evaluate the effectiveness and
harms of interventions, we elected to include studies of 12 weeks or longer duration due to the
cyclical nature of the condition. Notably, often antiviral or antibiotic medications are
traditionally prescribed for a shorter duration and would not have been included in our report. To
account for this, we performed a concurrent search for antiviral therapies in the treatment of
ME/CFS and only found one additional trial of shorter duration that did not change our results.123 

We considered outcomes of overall improvement, fatigue, function, quality of life, and
employment which we considered clinically significant and conducive to the systematic review
methodology. Given the breadth of symptoms in ME/CFS, we a priori elected to not review
symptom related outcomes except for fatigue. Some interventions may have revealed benefit for
other characteristics of ME/CFS and this review would not have identified these outcomes. 
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There may have been biased reporting of results in the literature such that only selected
studies were published and retrievable, and that published studies may have been affected by
conflicts of interest, outcome reporting bias or analysis reporting bias. Reporting bias and
conflicts of interest are concerns with any systematic review. We were not able to conduct
quantitative analyses to evaluate the possibility of publication bias for our findings because of
the heterogeneity across studies in our review, and in many cases the lack of key information
needed to perform quantitative syntheses, generally precluded meaningful comparison of effect
sizes. Mitigating against the likelihood of publication bias in our review, however, is the fact that
the majority of studies in our review were small (most <100 patients, many <50) and most
reported no significant effect of the intervention. Publication bias typically results in selective
publication of larger studies and/or those with positive findings, and studies biased by conflict of
interests would also be more likely to report positive findings. We also conducted gray literature
searches to look for unpublished data and did not find evidence of unreported studies. We did not
have access to study protocols, such that our assessment of outcome and analysis reporting bias
were limited. However, the limited and vague reporting of harms in many studies may suggest 
outcome reporting bias for these outcomes.

The main limitation of the evidence base in our review was poor study quality. Most trials
did not specify randomization method, did not conceal allocation, and did not mask outcomes
assessment. Most studies were small and many were underpowered to detect significant
differences. Studies were also highly variable in terms of methods used to measure outcomes.
limiting our ability to combine or compare results across studies. 

Future Research 

What are the future research needs for definition, diagnosis, and 
treatment of ME/CFS? 

Future studies evaluating the diagnostic capability of instruments for the identification of 
ME/CFS should include populations that include a broad range of people with a full complement 
of conditions that require clinical distinction from ME/CFS, such as fibromyalgia and 
depression. Thus, the ideal diagnostic test for ME/CFS would adequately distinguish between 
ME/CFS and these conditions. Additionally, studies should report statistics on how well a 
particular measure distinguishes a group with ME/CFS from a group that does not meet these 
criteria – using concordance and the net reclassification index. For physiological and metabolic 
testing, selection of a broader spectrum of patients as a comparative group is needed rather than 
healthy controls.

To inform clinical practice and policy, it would be ideal if future intervention studies
consistently used an agreed upon single case definition to reduce variability in the patient
samples. Trials should use multicomponent treatments, larger sample sizes with calculated power 
calculations and more rigorous adherence to methodological standards for clinical trials or
observational studies. Given the cyclical nature of the condition, followup periods greater than 
one year would be optimal to determine the effectiveness over time. Given the plethora of
outcome measures development of a set of core outcomes including more patient-centered 
outcomes such as quality of life, employment, and time spent supineversus active, would help 
guide research and facilitate future data syntheses. Reporting of information about
cointerventions, the timing of studied interventions in relation to other interventions, and
adherence to interventions would improve the applicability of study findings. Similarly,
stratification of findings by patient characteristics (e.g., baseline severity, comorbidities,
demographics) would help determine the applicability of different interventions for specific
patients and situations. It is particularly important for future studies to report findings according
to the cardinal features of ME/CFS such as PEM, neurocognitive status, and autonomic function 
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as treatment choices may differ for subsets of the population. Clearly reporting harms
particularly surrounding exercise testing and treatment for specific subgroups may help identify
patients more negatively affected by these interventions. 

Conclusions 
Multiple case definitions for ME/CFS exist with those that require symptoms of PEM, 

neurological impairment, and autonomic dysfunction representing a more severe form of the 
condition. No current diagnostic tool or method has been adequately tested to identify patients 
when diagnostic uncertainty exists. Although CBT and GET have shown benefit in some 
measures of fatigue, function, and global improvement, most other interventions have 
insufficient evidence to direct clinical practice. GET appears to be associated with harms in some 
patients whereas the negative effects of being given a diagnosis of ME/CFS appear to be more 
universal. 
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Abbreviations and Acronyms 

ACTH adrenocorticotropic hormone 
AHRQ Agency for Healthcare Research and Quality 
AUC area under the curve 
AUROC area under the receiver operating characteristic 
CAM complementary and alternative medicine 
CBT cognitive behavioral therapies 
CDC Centers for Disease Control and Prevention 
CFS chronic fatigue syndrome 
CGI Clinical Global Impression Change 
CI confidence interval 
CIS Checklist of Individual Strength 
CPET Cardiopulmonary exercise test 
EPC Evidence-based Practice Center 
FDA Food and Drug Administration 
FIQ Fibromyalgia Impact Questionnaire 
FIS Fatigue Impact Scale 
FLP Functional Limitations Profile 
FSS Fatigue Severity Scale 
GET graded exercise treatment 
HADS Hospital Anxiety and Depression Scale 
HADS-A anxiety subscale of HADS 
HADS-D depression subscale of HADS 
HR hazard ratio 
IGF-1 insulin-like growth factor one 
KPS Karnofsky Performance Scale 
ME myalgic encephalomyelitis 
MFI-20 Multidimensional Fatigue Inventory, 20-item 
MOS-SF Medical Outcome Study Short Form 
NIH National Institutes of Health 
ODP Office of Disease Prevention 
OR odds ratio 
PEM post exertional malaise 
PICOTS populations, interventions, comparators, outcomes, timing, setting 
POMS Profile of Mood States 
QLI Quality of Life Index 
QLS Quality of Life Scale 
QOLI Quality of Life Inventory 
RA rheumatoid arthritis 
ROC receiver operating curve 
RR relative risk 
SCL-90-R Symptom Checklist-90-revised 
SD standard deviation 
SF-12 Short Form 12-item Health Survey 
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SF-36 36-item Short Form Survey 
SIP-8 Sickness Impact Profile 8-item 
SOFA-CFS Schedule of Fatigue and Angina for CFS scale 
TEP technical expert panel 
TSST Trier Social Stress Test 
VAS visual analogue scale 
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